THE 


” INDIAN FORESTER. 


Vol. X. ] January, 1884, C No. 1.° 


VISIT TO THE BORDERS OF CHINESE TARTARY 
AND TO THE SOURCE OF THE GANGES RIVER. 


Havina had occasion iitely to visit the apper portion of the 
Ganges or Bhigirathi valley, T thought that a short account of 
that interesting jortion of the Himalayas may interest tho 
readers of tho “Indian Forostor.””* ‘ 

‘After completing the oxamination of soveral deodar and 
box-wood forests situated in the basin of the Jumna river, I 
crosted over to the Bhigizathi valley by the Anchu and Doara 
Passes, the elevations of which wore found to be 11,650 and 
11,790 fect respectively. 

‘The view of tho snowy rango from those passes is extremely * 
grand, the enormous mouniain known by the name of Bander 

ch being passe at a distanco of about 12 mileg only, whist 
Farther to the south-otst, the magnificent peaks of the Sirkanta, 
behind which the Ganges takes its rise, form a most impressive 
spectacle. 

‘After crossing the second pass we came down what may be 
called an uncompromising descent of shout 5,000 fact: in five 
miles, and encamped at tho village of Nargon. 

"Tho next day wo passod through a box-wood forest situated 
on the Binsi nalla, which ruins into the Bhdgivathi, and where 
we found a quantity of box.wood timber being out for export 
to London. 

The elevation of this forest was found to he 7,200 feet, with 
a north-western aspect, and as usual we observed the box trees 
growing amongst huge metamorphic boulders, with plenty of 
vegetalile mould between, also abundance of moisture in the 
way of springs. : 

is species seems to profer the deepest shade, and as a rulo 
it is always found growing under horse-chestuts, maples and 
cothor brond-leafed itees. The troes in this forest aro probably 
finer than thote egamined in tho valloy of the Jumna, often 
running up to 60 or 70 fect in height with a girth of dh fet, 
and somo of tho boles being 15 to 20 fect long, free of knots. 
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The rato of growth is appatently oxceedingly slow, and somo 
stumps oxamined showed as many es 55 annual rings to tho 
inch of radius, but the average scoined to be about 80 rings per 
inch, The average age of full grown treos in this forest seermed 
to he about 200 years. 

That portion ‘of tho Bhagirathi valley comprised between 
Barahart and Suki villages ‘does not present any features of 
vory striking aspect, and the general appearance very much 
resembles the upper portions of the ‘Tons and Jumna rivers. 
It may, howover, be observed that tho Ganges valley is appas 
rently nmuch better wooded than cithor of the others, ospecially 
the lattor, and vast forests of Chir (Pinus longifolia) and Ban 
Oak (Quereua ineana) oxist, wherens some portions of the Jumna 
valley aro comparatively Lare owing to tho more dense popu 
ution, « 

The Aeeneny isp gencvally speaking, picturesque, and some 
fina cliffs are passod ; also owing to the steep slopes of the hill 
sides, culturable land is extremoly scarce, and in consequonco 
tho villages are few and far between, 

Tho journoy up the valiey was inado along a fine forest road 
constructed about 12 years ago, principally by officers of the 
Foros Department. 

Tho main rivor is erossod six times by moans of a correspond- 
ing mumber of fine wiro rope bridges, varying in span from 
ahout 100 to 160 foot, all of which reflect reat credit on the 
officer who constrncted them, although some of them are now 
in a somewhat shaky condition. 

Tho total longth of the road is 91 miles, and the cost’ was 
throe lakhs of rupees including tho bridges, whereas the original 
estimate for the whole work is said to have been put down at 
the modest sum of Rs, 42,000 only, 

Tho geological formation of this portion of tho valley is prin- 
cipally syenito, quartz, hard mica schist and other metamorphio 
rocks. ‘The vegetation of the lower portion of the valley does 
not differ materially from that of tho Tons and Jumna, exept 
that in addition to the ordinary hill trees and shrubs, tho 
Cuprenn toradoos is found growing along the banks of the 
main river between 6,500 and 8,000 feet elevation, It is also 
a remarkable fuct that tho Karshu and Mora Oaks (Q. semi- 
carpifolia and dilatata), are altogether wanting ia the upper 
portion of this valley. 

Aftor passing the of Suki, the appearance of the valloy 
undergoes a most remarkable change, and the fall of the river 
bed at this place suddenly deeroases from abont 250 foet in tha 
mile to about 40 feot only. This sudden change is probably 
due to recent glucial action and to the undoubted presence of 
two fine lakes at no very distant date, 

‘The first of those apparently commenced about a milo above 
the Suki village, and extondéd up the valley for a distance of 
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about 24 miles, and tho second probably extended from Harsil 
for 2 distunco of about 4 miles further tp. 

The formation of thoso lakes after the disappearance of the 
glaciers, was prohably duo to some sudden convulsion of nature, 
which caused several onormous landslips, which dammed up 
the valley wud dius formed the iwo lakes referred to. 

In course of timo, but probably not very long ago, the river 
cut its way through those obstructions, and the lakes gradually 
disappeared, leaving this portion of the river in its present 
meandering condition, About 2 miles above Suki we entered 
what has recently heen constituted a deodar reserved forest 
under the Tibri-Garhwal lease, This forest extends for a 
distaneo of aboué 14 miles on each bank of the river, with an 
average breadth of about one mile,\but it is to he feared that 
the designation is somewhat a misnomer, as nearly all kinds of 
rights and priviloges arc allowod within the greator portion of 
the demarcated area, -¢ 

Ata place called Hardt; we put up at a bungalow lclonging 
to te lato Mr, Wilson, the well-known timber contractor and 
shikari, 

This building is somewhat of a pretentious appearanco, and is 
hailt in the native hill stylo, with any number of holes and cor 
ners, the whole structure heing stirrounded by an extensive 
walled court-yard, containing stables and outhouses, of all sorts 
and sizes, ‘Tho history of the nto proprietor, Mr. Wilson, is 

~ somewhat interesting, as it ia said thnt 35 ar 40 yenrs ngo ha 
arrived in the Bhagirathi valley with only Rs. 5 in his pocket 
and a “brown Bess” over his shoulder, and died a few montha 
ago, leaving a fortune amounting to a considerable mumbor of 
lakhs of rupees. 

The foundation of this substantial fortune is said to have 
eon laid by a fro use of the “brown Bess” on the Monél 
phensahts, fargo numbers of the skins of which ho exported 
annually to various parts of Europe. 

Ho then took to exporting large quantities of doodar timber 
to the plains, having, it is stated, in those good old timos 
paid a royalty of only Re. 1 or 2 per tree to the Rajah of Tiliri- 
Garhwal. 

‘After tho greater numbor of tho finest trees situated of course 
closo to the river had been removed, the Forest Department 
stepped in nnd leased the forests, but as usual the action seems 
vory much to have resomblad tho “Jocking of tho stable door 


sehign tho horso is stolon.”” 

PRocnithnaning the leasing of the forest to Government, 
however Mr. Wilson continued: to export timber for tho Do- 
partmont for a number of years, tind is said to hayo done tho 
work ina very satisfactory manner. ‘his year the system of 
selling troos standing has been introducod, and Mr. Wilson 
purchased 924 first class deadar troes from the Harsil block, at 
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an average rato of Ra, 15 each, the girth of the trées varying 
from 6 to 15 feet. 

We visited the site of Mr. Wilson’s follings, and found tho 
work to have been done in a careful and economical manner, 

All the trees felled wore convorted into metre-gauge railway 
sleepers, the sawing having been done principally by Punjabi 
sawyers, and the timber was flonted to tho plains daring the 
last’ rains. Tho average ontturn per treo is said to have been 
about 65 motro-gaugo sleepers, which is rather highor than that 
obtained in the sleeper operations of tho Tons Division, School 
Circle, N.-W. Provinces, where the average per treo during the 
last two years is found to be about 62 motro-gaugo sleepers. 

In the neighbourhood of Mr. Wilson’s bungalow we observed 
& wooden erection,’ which on closer examination we found to 
be the good old English stocks, and we were informed that tho 
‘use of this machine was sometimes resorted to by Mr. Wilson, 
and was found most effective in putting obstreperous Panjabi 
sawyers into a proper frame of mind. After making various 
scientific chsorvations in the neighbourhood of Harsil, we pro- 
ceeded up the right bank of the river to dJangla. ‘ 

Tho geological formation abovo Hareil covaists of vory soft 
friablo mica schist, and as no rain had fallen for about’ threo 
months, and a strong wind was blowing, the consequence was, 
that we swallowed about as much dust as ono generally docs 
during a severe dust storm in the Punjab. 

Allalong this portion of the Bhdgirathi valley considerable 
gaps in the forest are observable, duo doubtless to tho action of 
avalanches, the slopes being very steep, and tho snow fall on the 
higher mountains extremely heavy, 

‘e found the growth of doodar in different portions of those 
forests very variable; in the Harsil block the average ago of 
trees 12 fect tin girth appeared to be about 160 years, wheroas 
higher up near Jangla, a tree 6 fect in girth was found to ba 
207 years” old. 

The number of annual rings per inch of radius also varies 

ently, and on one stump examined in the Harsil block, rings 

ialf an inch broad were observed, whereas in other portions 
of the forest as many as 25 annual rings per inch of radius 
‘were counted, 

The stocking of the forest is also extremely variable, and on 
the moraine of an old glacier in tho Harsil block as meny as 
510 trees, varying from 18 inches to 4 feet in girth, were counted 
per acre, whereas in other portions of the foresb the number 
of trees per acre did not exceed 10 or 12.at tho most. On 
lonving Jangla we proceeded up tho left branch of the Bhagi- 
rathi river called the Nilang “nalla,” with tho object of inspect- 
ing the higher Deodar and Pencil Cedar forests. 

‘inally, wo determined to visit Nilang on the borders of 
Chinese Tartary, the distance from Jangla being stated to be 
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26 “kos” only, which we afterwards found in this partionlar 
ease to represent a distance of about 20 miles. Whilst on the 
subject of “kos,” I must not forget to warn travellers to this 
part of tho hills regarding the extreme elasticity of this unit 
Of measurement. In fact we found a “kos” to vary in longth 
at different times in accordance with the frame of mind of even 
the samo individuals, and tho only convenient unit it cam ap- 
Jarondy bo compere wih, the somewhat vague Bootch 
 hittock.” 

‘The path up tho Nilang valley is of the roughest deseription 
imaginsbl, in somo yess eacenting and descending, steps and 
finits at ex angla of 45 degrees, the steps consisting somo- 
times of boulders and ends of logs, there winding along the 
slippery odge of break-neck cliffs, tho path as a rulo in such 
places sloping in an outward direction. 

‘Tho trafic down thia valley is considerable, and consists prin 
cipally in tho carriage of salt which comos from some salt lakes 
sald tp bo situated 12 or 15 days’ march heyond Nilang, A 
Jbonsiderable quantity of wool is also brought down from Can~ 
'tral Asia, ‘Tho salt is conveyed by means of shoop and goats, 
tho average load carried by cach animal being about 10 ‘seora 
or 20 Ibs and on the return journey tho traders bring up rice, 
Srhent, &&., from tho fertile valleys of Tihri-Garhwal. On th 
way up we met immense flocks of sheep and goats loaded ‘with 
Ti hal herd being guarded by three or four formidable . 
Tibetian thoep dogs. All theso dogs aro armed with strong 
jron oollars, and during the day when not on the march they 
aro generally soon fist asleep, but, during the night they aro 
a Bence on the alert, and ‘wo of them are said to be more 
than a thatch for any leopard. 

We ulso met a oonsiderablo number of Spiti and Tibetian 
ponies, on their way down to tho plains for sale. 

The manner in which these nimble animals seramblo along 
the path T havo endeavoured to describe, and cross tha most 
shaky bridges, is most remarkable, and we wore so struck with 
their doxterity that wo purchased two of the best we could find, 
the prices paid not exceeding Rs. 160. 

‘arching in tho Nilang valley is most irying on account of 
tho piercgly cold wind, which blows steadily up the valley 
during the greator part of the day, and in a downward direction 
during the night and morning. 

This phenmenon is probubly connected with the action of 
the sun on the atmosphero immediately over the snowy moun- 
faing, which doubtless causes it to rise during the day, the 
converte taking place during the night. 

The downwacd wind is particularly chilling, and I do not 
recollect of ever having encountered any breeze so cutting, bar 
Hing tho Volar wind. on the est cout Scotland. 

‘vogetation of tho Nilang valley is very interesting, and 
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the following ave tho principal epocies observed by us—Deodar 
up to 11,000 feot; Bluc Pine (Pinus excelsa) up to aout 12,000 
fect, or 1,000 fect ubovo the deodar ; Poncll Cedar ( Juniperus 
ezcelva) from 9,000 to about 12,000 fect ; Juniperns communis 
and J. recurca up to tho limits of vegetation at about 13,000 
feet ; Birch (Betula bhojpattra) up to 13,000 feet; a small 
Whododendron (Re anthopagon) up to the limit of vegetw- 
ion. 

Besides tho above wo found two kinds of honeysuckle, a 
rose, Berberia vulgaris, Viburnum continifolium, a goosoberry, 
Acer eaudainm, Spiraea, a willow, and a kind of broom, most 
of which aro found up to 11,800 fect. Neither Rai nor 
Morinda (A, Smitliana and Webbiana) aro ford in this valley, 
and all the oaks aro entirely wanting. Birds appear to 
Prticnlarly scarce, the ony species observed being eagles, the 

imalayan Lammergyer, Chakér (or tho red-legged partridge), a 
small kind of orow, and a fow water ousels, 

The second day's march having been a short ono, wo started 

off in tho afternoon to visit a neighbouring glacier observed in 
asido valley, and tho ascent to which seemed to be an eney 
matter when viewod from bolow. 
LAfter a two hours’ climb, however, on arriving noar the foot 
of tho glacier, what appeared to be a sloping bank from helow, 
tanod out to be a most awkward precipice, the sealing of which, 
after soveral unsuccessful attempts, our mon utterly refused to 
undertake. 

Under tho cirenmstances, therefore, we were obliged, liko the 
King of tho Fronch, who, on a cottain momorable occasion 
climbed a hill with the object of doing battle with his enemies, 
Lut was compelled simply to march down again, without having 
accomplished the object in view. 

The following day, however, near Nilang, wo wore moro 
successful, and ascended tho neighbouring glacier to a height 
nf 14,800 feet, the foot of the glacier haying been found to be 
12,800 feot, 

‘The lower portion of this glacior consists of an immense 
moriine, the boulders and. gravel only being visible on the 
upper surface, with ice beneath, and a stroam of water running 
out from below, but at tho highest point wo reached, puro ico 
only was visible, 

jomo of the boulders transported by this glacier are enor- 
mous, and wo observed several measuring at least 1,500 to 2,000 
cubic yards. 

Tho ascont was found to be no easy matter, on account of tho 
tieep slope and rarfied atmosphare, also to the fret that the 
Toose boulders are continually rolling down, tho loast touch boing 
sufficient to sct thom in motion, 

‘Wo found Niking to be a wreiched village, consisting of about 
20 houses inhabited by a number of very unwashed Tartans, who 
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wore on tho point of migrating down the Bhfgirathi valley for 
the winter. 

‘Thera being little or no rain in this part of the hills, their 
principal occtpation seems to be in connection with the salt 
trade from Central Asia, also the cultivation of a few miserable 
fields, from which by dint of irrigating them with the water 
flowing from the neighbouring glacier they obtain a summer 
ap of buck wheat and barley. 

‘ero also wé observed some fino Yaks, tho altitude being too 
high, and vegetation too sparse, for tho keoping of the ordinary 
hill cattle. 

‘The scenery of the Nilang valley is on the whole striking, 
and many magnificent precipices, sometimes having 1,500 rd 
2,000 feet sheer drop were passed en route. 

Towards Nilang, however, all tree vegetation disappears, and 
the hill sides have a very burnt driod up appearance of a brick 
dust colour. The path past Nilang leads to » placo in Chinese 
‘artary, rejoicing in tho name of “ Chuprow” or “ Chuprung ” 
three days’ march farther on, and where there is a fort said to 
be armed with cnormous magnets. 

‘The effect of this murderous armament is supposed to be, that 
when an enemy happens to come within a measurable distance, 
he suddenly finds Tis weapons wrenched from his grasp, and 
is thus expected to be left defenceless, at the morey of his 
foos. 

-Not having had cither time nor inclination to penetrate 
further into those inhospitable Tartar wilds, we rotraced our 
stops down tho valley, and after having crossed the Barong 
Gati bridge, which spans the Nilang nalla near its junction 
with the Bhigirathi, we proceeded to Gangotri and Gé-f-mukh 
at the source of the Ganges. 

The bridgo above referred to is undoubtedly the chef d’ceuvre 
of the Bhigirathi bridges, it being 282 fect long, situated at n 
height of about 800 fect akovo the river, and the work reflects 

at credit on Mr, O'Callaghan, Deputy Conservator of Forests, 

_ by whom it was constricted about 10 years ago. 

Gangotri, besides heing a very picturesque spot, is the seat 
of a famous ehrine, which although it cannot boast of much 
from an architectural point of view, still it is said to be looked 
upon as the eye of the world by all pious Hindus. 

rom the river in the immediate vicinity of the temple, the 
famous “ Ganga pani” is obtained, and on the march we met 
numerous strings of coolies transporting this mild beverage to 
tho plains, where it fetches high prices from devout Hindus, 
notwithstanding the fact that the original water doubtless bo- 
comes considerably diluted with ordinary “Kua pani” or othor 
unholy compounds en route, + 

From Gangotri I proceeded to Gé-i-mukh, or the placo where 
the Ganges is supposed to take its rise. 
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For a distance of about 8 miles along the river bank I | 
observed numerous traps sot by the local “shikaria” for a kind 
of rock martin, common in this part of the hills, and 100 sking 
of which the Rajah of Thri-Gathwal is anxious to obtain at the 
Hed of Rs. 3 oe lt the eect, it evel, of prosonting 
thom aa a parting gift toa well-known local official, who i# 
about to rete 7 

On erriving at Gi-f-mukh I found the river issuing from 
what may be called an ice cave, at the foot of an enormous 
glacier, probably about 5 miles long and half a mile broad, 
and hete the mighty Ganges consists only of a small stream 
about 30 feot wide and 1 foot deep. 

Having thorouglily explored the lower end of the glacier, 
and found the altitude to be about 12,800 feet, 1 proceeded. uy) 
the hill to the right, on “shikar” intent. Aiter having soramb- + 
Jed about two miles up tho hill sido, and ascended probably 
1,500 fest, the “ shikari” who accompanied me, anddenly point 
ed ta tho horns of a largo animal amongst some boulders in a 
amall ravine. Tt being impossible to approxch nearer without 
boing seen, and not feoling inclined to aim for quarter of an hour 
like the famous Me, Briggs on the memorable occasion when ho 
shot his first red deor, I was under tho necessity of firing at whero 
I thought the beast’s body ought to be, but, as generally hap~ 
pena on euch occasions, the result was 'a mise, and away wont 
two splendid ram Barhal, down the “khud”’ at a break-neck 
pace, to the utter disgust of the expectant “shikari.” After 
running about a mile, however, wo obsoryed the Barhal come to 
a halt, s0 wo immediately sot about stalking them in as cautions 
‘and scientific a manner possible, under the somewhat depress . 
ing circumstances. After about an hour’s hard work we again 
came up with the game, when I brought down number one stand- 
ing, with my right barvol at abeut 60 yards, and then ‘number 
two ramning with my lef at about 120 yards’ distance, “On 
examination we found them to bo a magnificent pair of old rams 
with 24 and 23 inch horns respectively, and after having ar- 
rangel for iho bringing in of the gue] retuznol to eninp 3 
milloy farther down the valley, very well satisfied on the whole 
with my visit to Ga-{-mukh, 

Whilst touching on tho subject of “ shikar,” T may mention 
that in tho Bhigirathi valley pheasants of all kinds are epparent- 
ly conspicuous by their absence, and although accompanied 
one or two pretty sharp scenting dogs, wo saw only two covies 
uring throe weeks we spont in tho valley, whilst’ in tho ‘Tons 
and Jumma valleys wo should have scen the same number evei 
two or throe hours, and thero can be little doubt that tho late 
Mr. Wilson's followers have thinned ont the gamo consider- 
ably. , 

. * ie Deopar. 
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NARDOSTACHYS JATAMANSI, THE SPIKENARD 
OF THE ANCIENTS, 


‘Wrrew, somo filty years ago, Dr. Forbes Royle wae Superinten- 
dent of the Botanical Gacdens at Saharanpur, the hillmen of 
Garhwél were wont to bring down the roots of Nardostachys 
for sale in the bazars at the foot of the hills. On one occasion 
Dr. Royle obtained several pounds of the freshly dug root from 
Négul, a village situated at the foot of the Himalayas about 
five miles N. K. of Dehra. These roots were planted partly at 
Saharanpur, partly at Mussoorie, and one of the former which 
vegetated during the cold weather is figured on Plate 54 of Dr. 
Royle’s well-known Tlastrations of the Botany of the Himalayan 
Mountains, Another figure on the same Plate (which wo re- 

roduee here on a smaller seale) is that. of n natural plant from 
the hills, and is an excellent representation of the plant as it is 
found in its real habitat, 

Nardostachys Jatamansi, DC, which belongs to the natural 
order of Valerianew, grows in the alpine Himalaya at elevations 
above 11,000 feet, Velarkante, Shalma, and Gossainthan being 
among the localities mentioned by Royle, On the high ridge 
separating the Jumna valley from that of the Gangos, it is quite 
common, and has been found by the writer far above the limit 
of forest vegetation, between 12,000 and 13,000 fect. It is 
also common throughout Tihri-Garhwél at suitable elevations, 

In Dr, Royle’s time we are told that * the roots of Jatamansi, 
no doubt the Spikenard of the Ancients, were brought down in 
large quantities {rom the Himalayas to the plains, whence they 
aro distributed over every part of India, being bighly esteemed 
‘as 8 perfume, and for their uses in medicine.” Now-a-days 
this export has almost ceased, at any rate from Tikri-Garhwal, 
T was given to understand that the Rajah of that State had 
imposed a tax on the article, and that it no longer paid for the 
trouble of digging it up and carrying it many days’ march to 
the bazara and entrepdts along the base of the hills. At the 

resent day the root is chiefly brought to Najibabéd in Bijnor, 
Ent even thore the annal imports do not exceed twenty maunds, 
From Najibabéd, it finds its way to Delhi, Saharanpur, and 
other places in the north of India. ‘The retail price in Saharan- 
pur and Dehra is about 10 to 12 annas per seer, 

This plant is interesting as being of immense antiquity, and 
the eminent orientalist, Sir William Jones, has satisfactorily 

roved that the Nardos of the Greeks, the Spikenard of Holy 

Vrit, the Jatamanei of Sanskrit, the Sumué of Persian writers on 
Materia Medica, and the Bdlekur ot Indian bazars, are one and 
the same plant. 2 

Tt has been objected that the fragrance of the Jatamansi is 
not such as to warrant the probability of its having been bighly 
esteemed by the ancients, but Dr. Royle justly replies that “it 

e 
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is both incorrect and unphilosophical to infer the tastes of an- 
other time and country from those of the age and place we live 
in, Inthe instance before us, however disagreeable it may be 
to some, there ia no doubt that the Jatamanst is highly esteemed 
in the present day throughout the East, both asa perfume, and 
astimulant medicine, Indeed, from the number of complaints, 
enumerated in Persian authors, for which it is said to be a eure, 
this root might lay claim to the title of a true panpharmacon ; 
and with respect to the fragrance, I consider that of the true 
Tatamansi to be far from disagfeeable.” 

The root, when thoroughly dry, has in my opinion a distinet= 
ly pleasant, though rather strong, scent, and J shall be glad to 
receive any information regarding its value with the European 
perfumers, and whether it is employed by them in the prepara 
tion of any of the numerous perfumes which they offer to the 
public, It has before now been procured in a chemist’s shop 
in London, and no doubt it is well known to the trade, though 
there ia probably not much export, 

AS. 


THE INTERNATIONAL FORESTRY EXHIBITION. 


Tis Exhibition, which will be held next year in Edinburgh, is 
intended to include everything connected with, or illustrative of, 
the forest products of the world, and will be open to oxhibitors 
from all countries. The Committeo will endeavour to obtain 
from the various British Railway Companies special terms for 
the conveyance of exhibits to and from the Exhibition, Ar- 
rangements will be mado for the reception of exhibits at a date 
to bo afterwards fixed. Exhibitors of machinery requiring tho 
uso of water, gas, or steam, must state, on making thoir en~ 
tries, the quantity of water, gas, or steam which will be re- 
quired, Medals, money prizes, and diplomas for exhibits and 
essays will bo awarded by competent jurors, Contributors to, 
the Loan Department are requested to communicate with tho 
Soeretary, who will supply special forms to be filled up by them. * 
Frea space will ho given for workmen’s approved models. To 
ensure tniformity of decoration and goneral cffect, no exhibitor 
‘will bo allowed to put up any sign, flag, banner, or other kind 
of decoration, without the approval of the Committee. Speci- 
mens will be shown of the various kinds of axes used for felling 
trees, as also of the different descriptions of machines for prepar- 
ing the timbor for constructive purposes. Thoro will also bo on 
view examples of textile fabrics manufactured from bark, The 
literature of the subject will be ilustrued Ly reports of the 
Schools of Forestry in all parts of the world, — Closely allied to 
this branch of the subject is the preparation of working plans, 
showing tho ago of plantations and the stago of growth at 
which cutting should ho resorted to. By the preparation of 
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such plana the proprietors of forests are led to take a grentor 
interest in the woads on their estates, and so-are onabled the 
better to direct their management, preventing over-folling in 
some seasons, guarding against overcrowding at other times, 
and thus rondoring the plantations less liablo to the ravages of 
such a gale as that of October 14, 1881, The Machinery Sac~ 
tion ought to be particularly interesting, for it will not only in~ 
clude tho usual implements used in the felling and converting 
of wood generally, but also models of foresters’ huts, timber- 
slips, bridges and weirs, sluices, as well as the machinery em- 
ployel ia ho transporting und transplanting of timber. The 
an Collection of the Hxhibition will, it is anticipated, prova 
‘one of tho most attractive of all, including notable specimens of 
carving, wood ongraving, photographs, puintings of famous 
trees, and also sporting trophies from all parts of the world. 

‘The following list of Patrons, on which Her Majesty haa 

. graciously consented to allow her name to be pluced, will give 
some idea of the interest which the enterprise is creating :— 

The Marquis of Lothian, President; the Dukes of Buccleuch, 
Richmond and Gordon, Buckingham and Chandos, Atholo, 
Argyll, Sutherland, Raliegh, and Grafton ; the Marquises of 
Twooddale, Hunily, and Staiford ; tho Earls of Derby, Wemyss, 
Home, Aberdeen, Kimberley, Slair, Rosebery, Rosslyn, Seaficld, 
Northosk, Moray, Kinnoull, Dulhousie, Galloway, Hopetoun, 
Mar and Kollio, Selkirk, and a large number of tho principal 
Janded proprietors throughout the country. 

The Lords of the Committee of Council on Education have 
beon pleased very warmly to commend the project, as likely to 
foster and encourago the gpread of the knowledge of scientific 
forcstry, and Hor Majesty's Principal Secrotaries of Stato have 
accorded to it their hearty recognition and support, 

‘As usual in such undertakings, a Guarantees Fun, which at 
the present date amounts to nearly £4500, has been started 
to insure the promoters against loss, 

‘The Executive Committee consists of—The Marquis of 
Lothian, K.T., President; Sir Jamos Gibson-Craig, Bart., Vico. 
President ; the Lord Provost of Edinburgh; Mr. Hutchison of 
Carlowries Dr. Cleghorn of Stravithie; Professor Archer, In- 
dustrial Museum; Me. Murray , of the * Challenger ” Expeditions 
Mr, Skinner, Gity Clerks Mr. F.N. Monzics, Secretary of the 
Highland Societys Mr. Dunn, Dalkeith Gardens; Mr. Methven, 
Nurseryman ; Mr, Park, Engineer; Mr. Wenley, Bank of 
Scotland. 

‘Of these gentlemen, Messrs. Hutchison, Menzies, Cleghorn, 
and Skinner act as Honorary Secretaries ; Mr, Wenley as 
Honorary Treasurer ; and Mr. George Cadell, formerly in the 
Indian Forest Department, has been appointed Socrotary, 


‘The following resolution of the Government of India has been 
circulated to the Tocal Governments, but as it is dated 21st 
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Decomber, 1883, it is feared that the notice is too short for 
Indian Forestry to be properly represented. : 

“Tu recommending to Local Governments and Administrations 
participation in the representation of India at the Exhibition in quot 
tion, His Excollonoy tho Governor General in Council truste thet, 
although the time available for preparation is a0 limited, every 
endeavour will be made by the provincial Conservators of Foreste 10 
expedite the preparation of a suitable collection of exhibits, which 
should be deepatched diract to Edinburgh so aa to arrive there on or 
boforo the Ist April next, the instructions on this subject contained 
in tho papers cited in the preamble being carefully observed. No 
attempt need be mado to get up a general collection of woods for the 
Exhibition, as itis proposed to send an Index Collection from Caleutéa; 
but specially fine pieces of the most valuable species of timber in each 
province, which it is desirable to bring to notice, should be sent to the 
Exhibition, It will be useful if local Conservators would consult the 
Inspector General of Forests regarding the details of the cdllectiona 
to be sent, 

“A representative set of Forest Maps will at the same time be 
prepared for the Exhibition by the Buporintendent of Forest Surveys, 
accompanied by a list of the Maps, 

“A report shonld be farnished to this Department of the action 
taken on these suggestions, simultaneously with tha transmission of 
the exhibits to Edinburgh.” 


NOTE ON USES OF PINUS EXCELSA. 


Pinus excelsa wood is useful for a grent many purposes, and 1 
chiefly purchaso it for plano tables and pattomns for the Foundry. 
Some parts of gymnastic apparatus are also made from ity and 
levelling staves, You will find in Stewart's Punjab Plants, 
under Pinus exeelsa, that “Mr. Watson told him that it is the 
best of all for pattorn-making because it works well, and is 
non-resinous,” and Dr, Stewart thinks he must have got hold of 
some other common wood or picked specimens, as tho Pinud 
excelaa is, he states, very resinous. -Mr. Watson is right and Dr. 
Stowart wrong, and I can endorse what Mr. Watson states. 

In formar years we used great quantities of Pinus excelaa 
for soldiers’ oot planks, but it was impossible to plerse those 
who had the passing of the planks, as knots and the slightest 
rack enused & plank to be condemned, ‘Then tho Commigeriet 
Department eat teak planks from Burma, these were split also, 
but as they had been bought and could not be condemned, the 
ends were rivetted up and the planks used. 

Tt may interest you to know that before the days of ico 
machines in India, the ice ships from Amorica used to bring 
ont a good deal of pino wood ; it was something like the Pinus 
exeelsa, but freo from knots, and this wood actually cost us lese 
than the Pinus eacelea grown on hills that we could see from 
Roorkes. £6 
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REPORT ON THE FORESTS OF CEYLON. 
By F.D'A, Visouxr, Deputy Conservator of Forests, Madras. 


Ir has become quite customary for the British Colonies to indent 
on India when they wish for special reports and advice as to 
the administration of their forests, and we may instance Major 
Campbell Walker's work in New Zealand, Mc. ‘Thompson’s in 
Montitius, Mr. Hutchins’ ia the Cape, Mec. Dobbs and Mr. Wild's 
in Cyprus, and now agnin Mr, Vincont’s in Ceylon. 

Vincent's report is very exhaustive, and though it 
might with advantage have heen ‘moro condensed, and instead 
of giving the Burmah Forest Act as an Appendix, he might 
have drawn up some outlines of an Act specially adapted for 
Ceylon, yot we have found it extremely interesting, and very 
much to the point in its practical suggestions, 

Ceylon contains 24,702 square miles, being about one-third 
of the North-West Brovineos in area, and is population is 
shout 23 millions, It is divided into ‘seven provinces, corre- 
sponding to districts in India, each under a Government A gont, 
who differs from Indian District Officers in having no judicial 
work, and only exceptionally judicial power, 

Rather less than one-sixth of the Island is under cultivation, 
the only permanent grain erop being paddy, and the other grain 
erops being grown on cheena or jhim clearings or in gardens, 
Gn paddy ianis Government claims one-tonth of the erop, but 
‘in cheena crops the practice varios, in some places cheenas being 
free, in others subject to a tax of one-fonrth to one-fifth of the 
erop when licensed, and of double this when unlicensed, and in 
theso cheenas the erops are classified as dry grains, millets, hill- 
paddy and maize which are taxed, and. tobacco, chillies, cassiva, 
Planiains, pumpkins, &., which are always free. It would ap 
1,22 Mr, Vincent remarks, that cheena cultivation ia more ” 
Teavil taxed than permanont paddy lands, but in the latter 
caso the return seldom exceeds 15-fold, and the cultivation is 
expensive and laborious, wherens in cheenas the minimum of 
labor is involved with a return, at the lowest estimate, of 40- 
to 60-fold. 

There isno other land-iax, but wo will give Mr. Vincent's own 
remarks in the next few paragraphs, 
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“There is no otber land tex, so that wo have the nnomaly of the 
principal food grains of the people being heavily taxed with a Govern 
ment demand of 10 to 26 por cent., whilet all the land cultivated 
with tobacco, plantains, or so-called garden produce, also that covor- 
ed with coffeo, ten, cinchono, and likewise lke large planted 
with cocoanuts, ciunamon, and citronella grass, bolonging chiefly 
to natives, in hold free of all taxes. Wo shall also see further on 
that paddy, tho best food for tho people, is taxed more heavily than 

‘dry grains,’ which are said to be very heating and unwhole- 
some." The only other direct tax ix e poll-iax of Re. 1} to Ra, 20 
head, paid annnally by all males towards the constraction of roads, 

“Enropean enterprise has employed itaelf almost entirely with eof- 
foe, cinchona, tea, coon, Liberian coffee, and in a small way with 
cocoanats, Cinchona, tea, cocoa, and Liberian coffee aro known as 
new products, in contra-distinction to coffec, which is the old staple 
Coylon product. 

“Coffes grows best at elevations botween 2,000 feet and 5,000 fect, 
with 2 rainfall of ovor 80 inches. Owing to the ravages of Hemileia 
vastatrie, a fongus causing the malady known as the leaf disease, the 
exports of coffee have decrenéed from 824,509 cwts. in 1878-79, to 
564,000 cuts. in 1881-82, Coylon coffee atill fetches tho highest 

rice in the London market, but a serious fall in the market price 
from 100e, per ewt, to 70s., adds still further to the difficulties oF the 
situation, Liberian ooffee is largely cultivated in the low hilly coun 
try between tha wostarn coast and the mountain ranges, but the ex- 
ports, which have not yet assumed any large dimensions, are included 
with Arabian coffee in the figures given above, 

“ Cinchona grows at the samo clevation as coffee, and up as high aa 
6,000 feet. ‘The exports ara as yet comparatively small, but in a few 
years, when all the troee planted out in the old coffee estates have 
grown up, the annual production will become very large. Already 
Coylon oxports one-fifth of the total amount of cinchona bark import- 
ed into Great Britain, ‘Tea and cooos also promise to play an import- 
ant part in the fatare trade of Ceylon. ; 

"The exports of theso thros products have increased very largely 
in the lest few years, ag the following figures will show :— io 


Exports. 
1879, 1882, * 
Cinchona, Ths. 1,200,000 .., Ibs, 8,099,000 
Tea, » 103,000 » 628,000 


‘Cocoa, . a CWS, 122... ewts, 1,018 


«The other prineipal exports of Ceylon are cinnamon, eoeoannt cil 
‘and coir, citronella oil, &,” 


1 eplou has to import rive and paddy + over 7 million bushels were imported 
in 1881. Taking the Blue Book figures, showing 560,000 acros andor paddy, with 
fa yield of (say) 20 bushels an acre, the Island’ 
lion bushels. 

Those and the following figures are teken from the Chamber of Commerce 
Return of October 1852, 


's production in 1881 was 11 mile 


REPOnT ON FORESTS OF OBYLON. 15 


Tha rovenue of the islind in 1881 was Re, 1,36,86,491, being 
slightly in excoss of tho oxpenditute, and i derived principally 
from import duties on rica and cotton goods, sales of Crown 
lands, land revenue, salt ani timber sales, de. 

Thoro are excellent meialled roads kept up throughout the 
aon anid the removal of titaber is easy, and carriage cheap and 
iubundant. 


 Cireumstances generally in Ceylon ara very favorable for timber 
transport, especially in thedry zone, ‘Tho stroams aro too small, the 
woods too heavy for floating; but the Ieland is here not mora than 
120 miles across, and the best forest often grows closo to the sea 
hhore, ‘The coantry is very level, the streams are dry for 9 months 
in the year, and a rough but serviceable cart-track can be made by 
cutting away the jangle. Cart hire is cheap, and the export Malay 
end ‘Tamil timber cutters hayo always been accustomed to heavy 
timber work, The forests, too, are unusually hoalthy nestly all the 
year round—no unimportant consideration.” 

There is a railway from Cotombo to Kandy, and two branches, 
tho total length being about 100 miles, and extensions are pro~ 
jected. Regarding tho physiol features of tho country, wo 
‘will again quote from the Report. 


Topographical Features. 
“Tho principal feature of the Island ie 2 high central tableland 


equidistant from the eastern and western coasts, Rising suddenly 


from tho low-lying country to the north, east, and sonth, and from 
the low hills along the western coast to a height of over 6,0(1) feet, 
it forms a very remarkable feature when approaching the Island by 
sea, from which Adam's Peak, over 7,000 fect clevation, is only 42 
milos in a direct Tine, ‘This tableland is enclosed by a range of lofty 
hills, rising very suddenly from the plains or low country, to an 
average clevation of 3,000 to 4,000 feet, Forming threo sides of a 
square of about 50 miles, it encloses the central platen on all sides 
exeept ta the north, where, through the scattered hills of Matalé, 
Honneagiige and tho Knackles, the Muhaviliganga, draining nearly 
‘the whola of the plateau, finds an outlet, ‘The peake rise to an extreme 
height of 7,352 foot at Adam's Peak, and 6,864 fect at Nemunaknli, 
forming the south-west and east cornots of the range. 

“Between the platenu and the seaboard to the west and sonth-west, 
the conntry is hilly and undulating. ‘There aro a fow ontlying spurs, 
off-shoots of the main ranges, rising to an height of about 2,000 feet, 
Except quite close to the sca, the general character of the country 
consists of broad deep valleys, separated by steep and rocky, though 
forest-coverod, ridges. ‘This hilly country coineides with the damper 
portions of tho Isla 'To the south, east and north of the central 
Mountain eystem, the country, from the foot of the hills down to the 
seashore, consists of lovel forest-covered plains slightly raised above 
tea level, tho only natural fextures to vary the mouotonous scenery 
being a fow rocky gneiss hills. 

‘in tho conte of the plateau dividing it into two halves we have 
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nyt 
the highest range of the Island, with several large side epurs, run- 
ning north-north-west for nearly 40 miles, The average height of 
this ee is about 6,000 feet, the highest points—Pedro and Kirigal- 
potta—having respectively an clevation of 8,296 and 7,831 feet. 

“To the western side of thie dividing ranga we have what was oti 
pouty, all forest-covared conmiry extending down to the edge of 1 
Jow country and onwards to the sea, The country is hilly and irre- 
gular; the temperature is high and equablo; the rainfall heavy and 
frequent, and tho air always heavily charged with moisture, The 
vogetation ia characteristic and tropical, very similar to that of the 
woet coast of ‘Travancore and to other tropical islands, but it is 
here that most of the species peculiar to Ceyion aro found, Of tho 
foreyt, large areas have bem cleared for coffee and for cheena 
cultivation, 

“To the enstern side of the main range we have a drier country 
extending for 80 miles down to the Bay of Bengal. On the plateau, 
for about 25 miles in the Badulla and Passara direction, there ara 
grassy downs or patanas, ‘The ridges aro covered with grase, with 
patches of forest in the hollows and on cool protected slopes, ‘The 
tree vegetation has less of a tropical character, and the growth shows 
Jess vigour. On the western side of the plateau the hills are very 
steep and the valleys deep ; here the difference in elevation, between 
the tops of the hills and the valleys, is much less—we have long 
fiat ridgos and shallower valleys, and the country has @ more ui 
dulating character, ‘The eastern side of the platean is protected by 
the main range from tha summer monsoon rains, and resembling the 
corresponding slopes of the Nilgiris, consists of very similar grassy 
downs, with ‘sholas’ in tho valleys and in protected situations only. 

“ The weatern and eastern hill slopes and the country between the 
hills and the western coast comprise the Moist Zone, 

“Once off the plateau and in tho eo-called low country, the patanas 
pear, and—oveupying about three-fourths of the entire Island— 
wo hare a level couatry, nowhere much reised above aea level, with » 
moderate rainfall and a well defined period of hot dry weather, which 
is covered down to the seashore with a peculiar and most characteria- 
tie clase of forest, ‘The only natural fontures of any interest are the 
Jarge isolated hills, apparontly outliers of the main mountain system, 
consisting of enormous masses of gneiss rock, The largest of the: 
are Friat's Hood, 2,134 feet; Gunner's Quoin, 1,766 feet; Pulse 
Hood, 2,894 fvet ; and Westminster Abbey, well known landmarks 
for ships passing along the eastern const, ‘There is little variety ex- 
‘cept that the further north we go, leaving the main hill ranges behind, 
the rarer become these clusters of rocky hills, and the greater the 
similarity, both in physical characters and in vegetation, to the oppo- 
ite Indian coast, North of Vilankulam, for 60 miles up to Elephiet 
1, there is an unbroken stretch of Jevel forest-covered plaina from 
a to wea. The rainfall rarely exceeds 40 inchas, and, instond of 
luxuriant tropics! growth, we have forest of rather « stunted character, 
‘The trees, slow-growing and mall, both in girth and height, often 
deserve the name of scrub insterd of forest ; they atrugglo on, 
nonrished more by the humid atmosphere and the frequent rainfall 
than by the poor sandy soil, 
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: This part of the Island is elsewhere spoken of as the Dry Zone. 

“ The principal rivers and all those with a permanent flow of water 

take their rise from the central bill ranges, Tho Mahaweliganga,™: 
the largest Coylon river, drains both sides of the central plateau, the 
Arainage of the western slopes being carvied by it past. Kandy, to 
nite whore it leaves the hill country with the Badulla or Uva branch. 
It rons through the important forest country of Bintenna and Taman- 
Kaduwa, into the seu noar Trincomalee on the eastern coast. 
- “With the exception of the Kelani-ganga, which rises on the 
north side of Adam's Peak, all the other rivers tise on the outer 
slopes of the range flanking the central plateau. ‘Tho most import= 
ant streams are the Dedura-oya, Maha-oya, Kela-ginga, Gindura, 
Nilwalé-oya, Walawé-ganga, Except for more than 20 miles from 
the sea, theso are generally snitablo for floating purposes in flood time 
only, Within that distance the Kelani and the Kalugangas, whose 
embouchures are at Colombo and Kalatara, and the Gindara, in the 
Southern Provines, form fino navigable ‘strenms, on which large 
quantities of the lighter kinda of timber and of firowood are bronght 
down in rafts and boats by native traders. Few of the rivers drain- 
ing tho drier country, even though thoy have their sources in the 
central mountains, have any permanent flow of water; of many, 
the bods are quite dry for nine months in the year, and tho chance 
of floods, high enough’ for floating purposes, is somewhat uncertain 
at all times,” 

Wo will not follow Mr. Vincent in his account of the geology 
of the Island, but simply note that the rocks are generally 
sedimentary, but of uncertain age, without any fossil remains, 
the mountain rangos and isolated rocks being of gaciss. 

Tt can also he conclusively asserted that the land is pradually 
rising, especially along the western side of the Ishind. 

‘Mr. Vincent characterises the soil as mostly inferior, the super- 
ficial soil consists generally of sand, or a red sandy or gravelly 
loam, sometimes pussing off into a red clay, and overlying 
deep gravel beds, in which so little nourishment is obtainable 
that all trees throw out large lnteral rots. : 

In the dry zone there is no humus, but largo deposits of lent 
mould are found in the hills and damper zone, where there is a 
good rich surface soil. 

‘Mz. Vincent considers this as very curious, as the forests are 
all evergreen, but the dead leaves rapidly decompose in the 
dry zone, Owing to this want of humus, there is no certain 
reproduction hy seed of the slower growing and moro tender 
species. F; 

PHFor an xocount of the meteorology, we will again quote from 
the report. : i 

«Tho climato of Coylon is most equable, especially along the western 
const, where the daily mean temperatnre varies little all the year round, 

‘ho annual mean temperature for the whole of the low country i 
much the same, the greatest difference being 2° to 3° Letwoen Galle 
and Jaffua, at the southern and northern extremities of the Island. 

> 
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The rainfall and aonnal moan temperature of those places are respec- 

« tively—Galle, 90 inches, 79°9°; Jaifna, 42 inches, 822%. Thoro is, 
however, consiilerable difference in the daily and monthly mean tem- 
perature in different parts of the Island. Where the low country is 
sffected by tha south-west monsoon rains, tho daily range of the ther- 
mometer is never gronter than 12 degrees, the air is always saturate 
ed with moisture, and therais no real cold weather, 18 coolest 
time of the year is from May to October, as during those months the 
showers are frequent and the sea breeze is steady. Tho hottest 
months aro February, Match, and April, 

“In tho drier parts of the Island the daily range of the ther- 
momater is largo, being as much 2s 20° in some places. From 
October to March is the coolest time of the year, but a8 goon a8 
the monsoon changes and south-westerly currents begin, the coun 
dries up and the weather gets hot, ‘Tho south-west monsoon make 
iteelf felt in the dry zone, comprising three-fourths of the Island, 
‘8 a hot land-wind, parching the grasa and tho leaves, 

“In the Eastern Province it comes direct from the central 
ranges of hills, and having been thero relioved of much of its mois- 
ture, gots well heated in passing over 100 miles of dry country 
before reaching Batticaloa or Trincomalee. In the Hambantota Dis- 
triot and from Puttalam northwards, as indeed thronghout the dry 
zono, although coming direct from the sea and laden with mois- 
ture, it brings no rain; all the tanks on which the people depend 
for drinking water dry up, and forest work becomes very diffcnlt in 
many parts of the country from July up to the burst of the north- 
east mongoon in October. 

“It ia probably in great moasare due to this hot. wind blawing for 
six months in the year that the growth of the forest in the dry zone 
ia so stunted and poor, A rainfall of over 40 inches in an atm 

here go equable and so nearly saturated with moistore is sufficient 
for good forest growth if a gale of wind did not blow continually 
for six months and dry up the soil, 

“The influence of the rainfall and its distribution on the vegetation 
is more remarkable in Ceylon than, porhaps, anywhere eleo, for 
probably in no other part of the world are the limits of a moist zone, 
of hoavy and light rainfall, so sharply defined by the natural tree 
vegetation. In parts of Bombay and Madras we may find locally 
nome partiality in the rainfall as in Ceylon, but nowhere is the 
south-west monsoon so localized in its influence, and ao rogular in 
the aren of ita distribution, year aftor year, 

“Thero is, a6 far as I'am aware, no account published of the. 
meteorological phenomens of Ceylon, and the science has scarcel 
received the same attention paid to it in other countries, Rainfs 
records are published by the Surveyor-General and the Public Works 
Department. The former has arranged 14 observing stations in 
different parts of the Island, where fall observations have been 
taken for tho last 10 to 12 years by paid observers, In addition to 
this, 50 rain gauges have been placed in different parts of the plent= 
ing districts, whera rainfall records are kept up. Only tho rainfall 
returns have a8 yet been published, although I understand the full 
reaulta of ton yenrs’ observations will soon appear in print. 
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{Tho Public Works Department return comprises 62 stations in 
different parts of the Island, where records are kept by overseers and 
tank guardisns, Betweon this return and that mentioned above there 
ate vory great discropancies, and as, from the position of many of the 
Public Works Department rain ganges, there ia every reason for 
questioning the accuracy of the figures publiched, I shall oaly notice 
those published by the Rurreportrsoseal, 

“Ceylon lies rectly in the path of the south-west and north-east 
Monsoon currents, and almost all the rain clouds which empty them- 
selves on the Island come from these directions. The only excep 
tions are a few thunder clouds which hang about the Island doring 
the short period of still weather—between the close of ona monsoon 
and tho commencement of the revoras current. The south-west 
monsoon commences about the beginning of April, increasing in force 
till it reaches its height, about the middle of May. From the begin- 
ning of the month the 8. W. currents daily increase in regularity and 
force, but usually not till the end of the month is there any steady 
wind from that direction on the sea coast, althongh in the hills the 
change of season makes itself felt much earlier. It is then said to 
burst when a succession of heavy squalls of wind and rain comes up 
from the sea-ward, but the average rainfall of the month of May is not 
much heavier than in the preceding or following months, In the hilla 
‘the monsoon downpour begins much oatlior than at sea level, but 
the burst of the monsoon is by no means 60 marked a phenomenon 
ag on the west cost of India, From a sorios of dates for 28 years 
compiled in the Ceylon Directory, it appears that the smal! monsoon 
generally breaks in tho latter half of April, followed four weeks lator 
by the big monsoon. 

“<The rain generally cleats off about the middle of August on the 
sea coast, but the wind lasts till the end of September, when the 
north-easterly currents generally commence, Towards the 15th of 
October theie full force is felt, and a heavy downpour of rain com- 
mences and lasts generally 24 to 8 months. ‘The heavy rain ceases 
towards the end of January, On the western side of the Island the 
north-east monsoon wind comes from the north, and is known as the 
‘“long-ehore’ wind. 

“Tt has already heen mentioned that the Central Province consists 
of 6 series of hilly ranges, which, rising from 6,000 to 8,000 feet 
above tho sea, have a general direction from north-west to south-eabt 
at right angles to {he two mongoon currents, The effect of these hilla 

* in controlling the rainfall, especially that brought by the south-wost 
monsoon in the summer months, is very marked. Whilst the westera 
«flopes of the hills from May to September aro in perpetual cloud, the 
eastern slopes of the central plateau aro in sunghine. From the sea 
upwards, until we cross the highest range, there is nothing bnt cloud 
and heavy rain, Nuwara Bliya—the saniterium, at 6,284 feet. 
for months in the clouds and mist, but immediately we get on to the 
eastern slopes of Wilson's Bungalow, and into the oxstorn patan 
country of Ura, tho rain and clouds disappear, and the country is 
porfectly dry. As the clouds from tho westward are seen to top the 
ridge they descend a little, and, being quickly absorbed by the hot 
dry air, pass on eastwards until they are again condensed ou tho hills 
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of Bengal and Barmah. The eastern half of the central platean gets 
only an occasional shower, and the leeside of tho Island is likewine 
protected during these months. 

‘“Tmmodiately wa get away from the influence of the hills 40 miles 
north of Colombo, out of the limits of what I have Jaid down ox the 
moist. zone, where the wind can sweep aeross tha Trland withont being: 
foreed upwards by mountain ranges into a colder zone, wo get no 
yoinfall beyond an occasional shower during the whole time tho 
‘south-west mongoon is blowing. It is tho same in the extrema 
sonth-onst corner of the Island, where the annual average rainfall of 
‘Hambantota, fully open to both monsoons, is but $7 inches, and the 
extremities of the Tsland may bo said to be identically situated as 
regards rainfall. The sonth-west monsoon, affecting so small a por- 
tion of the Island, is therefore of less importance generally than the 
swinter monsoon from the north-east, 

“The only area which gota more than one-third of its rainfall or 
any large quantity of rain from the south-west, is thet bounded on 
the east by the central or highest mountain range running from 
Kandy to Nuwara Eliya and the Horton Plains. On the north and 
sonth this area may be defined by parallel lines drawn south-west. from 
tho hills near Nalanda, and from the southern extremity of the 
Morawok Kral, Within this zone, the total annual rainfall is 
generally over 80 inches. On tho sea const near Colombo and Galle 
about half of the total annual rainfall comes in the sonth-west mon- 
soon, but with increased proximity to the hills, as at Kalutara and at 
Ratnapura, both the rainfall and tho portion of it falling in the snm- 
mor months inerenso considerably. Tatnapura is 10 miles south-west 
of Adam's Pork, and this district, with Ambagomuwa and Maskcliya 
north-east of Adam's Peak at an clevation of 4,000 feet, are tho 
wettest in the Island, having an annnal rainfall of 120 to 200 inches, 
A. fow miles further into tho hills and wo get to valleys snch na 
Dimbula and Lindula, protected to some extent on all sides, but 
backed by higher ranges to the cast than to the west. Tero the 
rainfall again sinks to 100 inches, of which two-thirds fall in the 
south-west monsoon, 

«The south-west monsoon is popularly supposed to be that which 
brings Ceylon most of its annual rainfall; but this impression 
appears erroneous, On the assumption that the south-west monsoon, 
Degins in April and lasts to tho ond of September, the table annexed 
has been compiled.* F'rom this it will be seen that tho area receiving 
more than half of its annual rainfall from the sonth-westerly currents 
is vory restricted. It also appears that tho winter raing are much 
more genoral throughout the Island, whilst the number of rainy days 
is less in proportion to the rainfall in the south-west than in the 
north-east monsoon, 

“Jn the north-east monsoon the currents ara of less velocity, and 
although here, too, the mountains give a somewhat heavior rainfall 
to the eastern const, their influence is much less than with the other 
monsoon, not they do not afforil much protection to the parts on their 
Jeeward side. The clouds hang about the land and are condensed 
generally over the whole Island, 


* Wo regret that we have not space for this table, 
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“Tho differences in the distribution of the monsoon rains are in 
great measure due to the fact that in the summer the land is heated 
‘and the temperature ia higher than that of the moisture-laden south- 
west wind, In the winter thera is a fall in the general temperature 
of the land, due to increased radiation without a corresponding fall 
in the temperature of the cca, and tho damp warm winds from the 
Bay of Bengal hang over the land, parting with a great part of their 
moistore, In the early winter most of the rein falls at night, which 
is accounted for by the rapid radiation from the eoit; but as the sea~ 
son advancea the soil gradually gets sufficiently cool to induce the 
atmosphere to part with some of its moisture during the day. 

“Tt will therefore be seen— 

(1). That the principal annual rainfall of Ceylon is duo to the 
north-east monsoon, and that these winter rains aro die 
tributed over the whole of the Island, the downpour being 
proportionately heavier than in the south-west monsoon. 

(2). That the area affected by the south-west monsoon is very 
limited, and is striotly confined to the country to the eouth~ 
‘west of the dividing mountain range, no rain falling whera 
there are no hills in the centre of the Island to force the 
moisture-laden clouds upwards to a colder elevation, or 
to lend to a condensation of watery vapour by incrensed 
pressure, 

(8). That whilst on the western coast the rainfall increases with 
proximity to the mountains, the stations on the eastern 
‘coast have the samo rainfall as thore close to the hills, 
‘Again, some of the former, euch as Trincomalee, havo a 
‘higher rainfall than an inland station such as Anurddbapura, 

(4). Again, at high elevations on the westem slopes of the hill 
plateau the rainfall is gencrally, less than that at lower 
elevations, whilst on the eastern slopes the rainfall in- 
creases with the elevation, 

(8), That places like Anuridhapnra, in the eentre of forost-cover~ 
cd plains, have a much heavier rainfall than narrow «trips 
of land close to the sca—such as Mannér, Jaffna, and 
Hambantota.” 


With reference to its moteorology, Mr. Vincent divides the 
Tsland as follows :— 
(@). The Wet Zone—comprising the western 
slopes of the hills and the country 
a south-west of them ; alo, notably, the 
region of the special endemic ‘flora, 
The Moist Zone Rainfall 100 to 200 inches, 

(B. The Moist Zone Proper—comprising a 
narrow belt surrounding tho last; also 
‘ Uva, or the eastern hill slopes, “Rain- 

fall over 60 and under 100 inehes, 
The Dry Zone—comprising the rest of the Island. Rainfall over 
83 and under 60 inches, This incades the 
‘Arid Zone and tho Dry Zone Proper. ‘The 
limite of the former, with a rainfall of 33 to 45 
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inches, are, in the absente of more extended rain- 

fall observations, difficult to define ; it comprises 

most of the Northern Province and the Ham- 
- bantota District. 

“Thero aro several points which can only be solved when many 
of the now uninhabited parts of the Island are opened ont and the 
obsorving stations can be more equally distributed, It will then be 
interesting to trace the limits of the minimum rainfall zones in the 
north-west and south-east corners, and the cause of the frequent 
Grought in the latter, In conclusion, it should bo noted that Ceylon 
ia out of the region of cyclones.” 

Regarding the forest growth, wo are told that more than 
1,000 years ngo Ceylon was inhabited by a large and powerful 
nation, the remains of which, in the form of embankments, tem- 
ples, palaces, &o., are common in the forests, Mr. Vincent there- 
fore supposes that @ large proportiun of the existing forests 
usually described ns virgin, or original, are really a secondary 
growth which hns sprang up on tho disappearance of the form= 
er large population, probably between tho eighth and thirteenth 
contufies of our eras ‘We quote as fellows == 

\ Speaking generally, the forests may be said to be very patchy; on 
the hills only oro they at all regular, 7 Going along the “ilese ite, 
(which offered tho only means I had for judging of the forest distril 
tion,) tho path for half a mile passes through a fairly tall forost with 
tinwood, ebony and milla; then for one mile it goes through a low 
forest. in which Hemiryetia aepiaria (uérd) in the principal tree, with pore 
haps only a few of the other unsaleable woods; then we pass through 
cheenas of vations ages, and finally reach the paddy land and the vilage 


of course been at work, and although there are many arguments 
against this explanation, these three distinct gradations undoubtedly 
exist, which cannot bo traced to differences of soil and climate, As 
‘an instance confirming this suggested explanation, I may mention the 
foroats near Yapahu in the North-Western Province, 

«Bo groat aro tho variations in growth, aud go little do the prosent 
officers know of the distribution of the foresta or of their contents, 
that it is moat difficult to generalise from the little I was able to sea 
here, As has been mentioned more than once, there are still large 
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areas unexplored, ‘The statements of tho Foresters haring #0 often 
proved incorrect ‘when I had opportunities for investigating, I must 
Feapectfuily decline to pat the least relianco on them. 1 wes shown, 
as the best forests those that appeared to mo worked out, and curiously 
the felling contractors aleo subsequently made that the ronson for 
declining to cut there, ‘The argument in favour of there being forests 
‘and much mature timber Jeft in the tnexplored parta is but n negative 
one, As on the large areas still anexplored, we know that the soil 
and climate, ée., aro the same as in those parts from which fino timber 
has beon cut, it appears probable that the resources of the North- 
Central Province forests are large.” 


The best trees are the satinwood (Chloroaylon Swietenia), the 
ebony (Diospyros Ebenum), and tho halmilla (Berrya Ammon 
ila), but. these being slow growing are unable to make head 
against tho more rapid growth of véré (Lemieyclia sepiaria) 
and other worthless trees. 

Wo again quote from the report— 

© At the time of the capitulation of Colombo, in 1796, it 
that the whole of the Island must have beon well covered wit 
the present large towns being insignificant hamlets, Kandy iteolf 
was only a small collection of huts round the palace of the King, 
qrhilat the more thickly inhabited parte of the Central Province and 
The south-westorn corner of the Island must. have beon much like the 
North-Central Provinco at the present day—the villages nome miles 
apart, and connected only by narrow foot-paths. ‘The Portuguese and 
Dateh only succeeded in maintaining coast settlements, and made no 
advance into the interior. 

“The Kandyan Kings adopted, as the most effectusl means of defence, 
the maintenance of a dense belt of forest, 80 to 40 miles broad, all 
round the Kandyan or Contral hill country. ‘This forost was earefally 

rotected, and in tho attempts of the Dutch and British to seize the 
Kendyen country, traversing the forest belt, and subsequently keep 
up communications with the seaboard, conatitated always tho real difi- 
culty, This belt of forest, which protected the Kandyans go effectually, 
fe no longer traceable, and the ares occupied by it is now remarkable 
for the worst devastations of the cheena cultivator. 

“Under the Dutch, all private enterpriso was discouraged, snd it 
was not till 1899, after the whole of the country hed beon pacified 
by British rule, end the Kandyan power destroyed, that any great 
progress was made in coffee planting. Up to that time the material 
foniition of the people had probably changed but little, although the 
Gheena cultivator and others, benefiting by the absence of au organised 
Government, and oasy taxation, had commenced to moke inroads on 
the forests.” 

Regarding the extont of the Crown lands in the Island, we 
tearn that no exact data aro available, ‘as the triangulation of 
the Island has not yet been completed, and the oxisting maps 
are not only incomplete, but misleading. 

‘Fraser's map, on a scale of 4 miles = 1 inch, ia most inaccurate, 
Provincial boundaries are 15 miles out; roads and tanks are ont of 
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position ; villages appear that have not existed during the presont 
century ; and rivera aro made to run in entirely wrong directions, 
‘The map has, on the other hand, a most finished and accurate ap- 
pearance, which is most deceptive, and quite difforont to the charac- 
ter of the information it supplies,” 

This ubsenes of proper maps must have impeded Mr. Vine 
cent’s inspection of the forests considerably, and a good survey 
of Ceylon is essential before any idea of tho forest area at tho 
disposal of Government can be arrived at, 

nthe absence of good maps, Mr. Vincent has based his area 
statement of the foresis on the quantity of Crown land which 
has been alienated, which he estimates to he about 6,840 square 
miles, or about quarter of tho Island, the greater part of the ro- 
maining three-fourths belonging to the Crown. But in the hilly 
and damper portions of the Island, where the estates owned by 
Buropeans are principally sitated, it is probable that only 
aquarter of the area is still Crown land, whilst in the drier 
parts four-tenths of the country is still unalienated, 

‘Tho proportion of cultivated and uncultivated land can only 
be roughly estimated, and is given as follows : 


Cultivated | Uncultivated 
lands ‘a ‘Total, 


‘square miles, | square miles, | *124F° miles. 


Moist on, ve] 2,500 6,200 | 8,700 
Dry zone, oS | 1,440 | 14,560 | 26,000 
Total, ... | 8,910 | 20,760 | 24,700 

We give Mr. Vincent's own words regarding tho proportion 
of the uncultivated land which is forest-clad -— 

“To determine what part of the ungultivated Crown lands is covered 
with forest is diffcult, Originally, whon the country was opened up 
by the British, it is probable that the greater part of tha Island wa 
covered with good timber forests, the following being the prinefpal 
areas not so covered, In tho Northern Province, and thronghont 
the rest of the dry zone, within two to five miles of the sea, there is 
8 good deal of open bush country—not unlike the Panjab Relhe— 
with clumps of rather stunted Lushes and thorny trees, separated by 
Jarge open stretches of grass, Un tha north and west, sides of the 
Island, as for south na Pattelam, and in the south-east comer of 
the Island, the country within two to five miles of the sea (or even 
tmolve miles in the Hamhantota district) is chicily of this character; 
not eontinuons, being often broken in places by good forest going 
down to the sea-beech, or separated from the sea by a trip of forest 
one to tro miles broad. 

“On the eastern sido of the Taland is the eo-called Park Country 
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(Nilgalla-patéta), of a park-like character, the trees standing singly 
or in clumps in fine open stretches of grazing land, In the North~ 
Central Province, especially towards Minéri, Pollongrnwa, and in 
‘Tamankadawa, there is 0 good deal of low land, often with sour black 
soil, on which only a fow Palé, Acacia lencophlaea, Bauhinia tomen’ 
tora, Cassia marginata, &e., grow. Tinally, in tho hills, there are 
at all elevations the patanas or downs, covered with eoarse ‘grass or 
1 fow Careya arborea, Rhododendron, &, 

“These may be said to constitute the chief exceptions to the rule— 
that the whole of Ceylon was at one time covered with forest, For 
these, for the large areas of natural scrub forest in some parts of the 
Island, and also for the ateas of village tanks, roads, rivers, &e., we 
may make a liberal allowance of four million acres, or one-fourth the 
aren of the Island, anid then half the arca (8 million acres) is left, on 
which the absence of forest is not explained by any natural causes, 
Ia w cliunats 50 farourabio that forest will grow on the worse soils, 
probably the whole of this area would be covered with good timbet 

mat for one cause—cheena cultivation. 


The account of cheena cultivation which follows is very in= 
teresting, rosembling the jlxims in the Garo hills, though there 
the principal staple is cation as well as hill paddy :— 


“ Cheena is the Ceylon form of the Indian kumri or jhum, and the 
Burmeso toungya, and as in those countries, it is a favourite meone 
of earning a livelihood, It is s0 well known, that it soarcoly needa 
any description, ‘The cultivator goes into the virgin forest and fells 
all but the largest trees, Having allowed the wood and branches to 
ary for one month or s0, he sets fire to the whole, When the 
ground is fully cooled the surface ig slightly raked to work in the 
ashes, and afterwards sown with régi, hill paddy, or maize; a rough 
fence is madeof the unburnt logs, and the cheena is left till the gr 
begins to ripen. After the first crop is reaped, gingelly, maniok, 
amu, or bén-kek (Cucwnus utilissima) are usually taken off the 
Jand as a soeond crop, and then twelve mouths after the fisst clearing 
‘the aoil is finally ahandoned. 

“ Cheona cultivation has always in Ceylon enjoyed special advantages, 
regards taxation, over paddy, the only permanent food grain culti- 
vation, and this, combined with the enormous returns—reaching 
to §00-fold—which are obtained for the minimun expenditure of 
labour, has caused it to be a favourite method of cultivation with a 
thriftless indolent people, Paddy cultivation is most laborious, and 
requires unremitting attention and watching. The return is uncer- 
tain, eapecially since in Jato years the seasons have become so 
irregular, In cheenas, two slight showers are sufficient to ripen tho 
‘crop. ‘This, with light taxation, unlimited extent of land, and the 
possibility of securing by one month’s labour, of which the wife and 
children can do a large share, sufficient grain for twelve months’ 
consumption has, assisted by many other circumstances, caused this 
destructive form of cultivation in some parts of the country gradually 
to absorb all the forests, In the Blue Books between 1870 to 1881, 
it will be seen that the area of dry grain cultivation has doubled. 
‘The area of paddy cultivation in the same period shows no material 
ry 
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{netease, notwithstanding the constrnction of irrigation works, whilst 
In coma district the revenue officers reeord a marked deoreass, 
accompanied by an inerense in dry grain cultivation, In whatever 
way wo look at it, paddy cultivation has been at a disadvantage, 
especially when a native knows that, if he grows paddy, he mast bo 
sobject to great extortion hy the ‘renters, whereas to his solitary 
Torch cliena (ie revler al dol pay'many lala, aad shen, athneel 
he has to give up one-fourth of the crop, it is better to do that, when 
‘the area can be onsily extended, than risk the loss of the crop by 
having to wait until the renter choses to come and allow the paddy 
to be threshed, 

“The effect of cheena cultivation is not only that an enormond 
amonnt of good material is wasted and burnt—the larger troes left 
standing being all killed by the fire~but the charactor of the vegeta~ 
tion is completely changed, and the more frequently the same area is 
cleared, the less the growth resembles the original forest, 

 Cheena ruins a poor soil like that we have in Ceylon, and a thorny- 
stanted scrub growth comes up which only grows ta a height of 20 to 
80 feet, Only after seeds of the better kinds of trees are blown in 
from tho neighbouring forest do timber trees once more grow up. 
‘Thus 40 to 50 yeara may elapse, and it is evident that as more forest 
is destroyed the less chance there will be of seeds finding their way to 
the cheena, whilet the more frequent the clearing the more the soil 
deteriorates. In this way, with nothing but cheenas for miles, it might 
take bnndreds of years before the ground once more became clothed 
with forest, even if it were left undisturbed, 

“ The above are the results when the 8 only cultivated for twelve 
months, the reproductive power of the treo-stumps nat being entirely 
destroyed ; but in the Eastern Province cheenss are cultivated for threa 
‘or four years, The Moormen of Batticaloa, now as in Sir H. Ward’s 
time, supply the capital and the seed, whilst the poor Sinhalese or 
Veditahs get the choena pormit and cultivate, the Moors talting the 
greator part of the ctop. Kurakkan is succeeded by maize, then como 
encumber, to be followed by maniok and, finally, plantains. Tho 
latter stand for eighteen months, and by the time the patch is aband- 
oned tha soil is 80 thoroughly exhansted thet even the usual cheena 
sornb refuses to grow. Nothing comes up but Illuk grass (Zmperata 
arundincea) and a fow straggling stump shoots of Ptercepermum 
auberifolium, which are gradually Killed off by the annual fires, for in 
the Enstorn Province every year daring July and August the horizon 
ie now darkened by the smoke of the barning grass on these old 
cheenas, The damago does not stop here, for each year a circle of 
trees ronnd the burning patch is killed by the fire, and the area of 
grasa oxtonds itself, or tho fire frequently rushes into the atanding 
forest for some distance, damaging the trees and killing all the seed- 
lings. 

ethe effect of this modo of cultivation in Ceylon has been less 
Ajsastrous than in India and Bormab. There the population is large, 
the area of uplands suitable for growing dry grain crops is limited, 
and this, combined with certain restrictive regulations, has tended to 
confine the cultivation within narrow limits, forsing’ the people to 
return to the same land, and to clear it efter only six to ten years’ 
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reat. Both in India and Burmah there is slso @ long hob weather, 
arying up the soil and cansing forest fires. ‘Tho soil, exhausted with 
such freqnent cropping, declines to grow anything but sparse jungle 
and grass, and tho entire character of the country and climate is 
changed, 

“Tn Ceylon the supply of Jand has always been large for no scanty 
& population; cheena crops can be grown anywhere, and frosh forest or 
40 to 50 yenrs' cheena growth has generally been available for clear~ 
ing, Although the soil is so bad, the equable humid atinosphere and 
abundant rainfall eause a dense growth of thorny gerub to come up, 
which, though perfectly uacless in other ways, serves at least to 
protect the soil, 

“ Tt is in the Sinhalese parts of tho Island that the cheena cultiva- 
tor has done most harm, and having had uncontrolled command over 
all the forest, has succeeded in clearing away most of it, ‘The lenst 
observant traveller by rail to Kandy and Nawalapitiya cannot fail to 
notice the goneral absence of high forest, the enormous areas of 
scrub, whole hill sides—one unbroken sheet of dense bushy growth—— 
the annual succession of clearings being marked by the different shades 
of green, from the grey of the recent clearing, to the bright green of 
the two or three-year old bushes, and the dask green of thoso ten 
years old. Or, ascending any of the peaks, he will see before him 
nothing but a vast sea of one uniform growth, consisting mainly of 
Lantana ot Beesha atriduta® in the maist zona, with perhapa 1, wooded 
knoll here and there, which being too steep and rocky for cultivation, 
has been left; or, in the low dry country, he will be able to trace into 
‘the far distanes the rivers and depressions, by Jines of tallor trees of 
‘Ker hue, showing where the devastator has found Kumbuk trees, 
Terminalia glabra or Mi (Titupi, Tam.) Bassia longifolia too big for 
the axe, or where in the lower ground on the river banks, the serub 
has growa up rather more rapidly. No more deplorable sight could 
be found, and the only reflection is, what might have followed similar 
il-treament in @ country less favoured in climate, ‘The extent of 
ceheenn, in one unbroken streteh, is ouch ag Burmah or India never saw, 

“The Central Province has an area of uncaltivated land of over 
three million acres, Allowing 100,000 acres for the reserved forests 


* Becsha stvidula.—Ratali covers thousands of acres in tha Wester and 
Bouthorn Provinces. Tn the Southern Province, lentana ha not apread $0 exten 
ively agin the Western and Central, and this amall bamboo, growing to a height 
‘on old cheenss of 6 to 10 feet, generally springs up within a year or ao of the crope. 
being reaped, Tegrows in dense thick masses, aud like the Mok geass in the 
Fastern Vrosince, it gradnolly encroaches on the forest. After it hes grown up 
to tome height, the ground is covered with a dense mass of dry stems afd lenvea, 
hich in dry wenther take fre voaatiy 5 exch tiie the sernb 4s fred a fresh row of 
trees ronni the edge of tho forest is Killed, and the Batali replaces them. For 
the cheena cultivator nothing coul be more convenient, asit saves him the troubla 
of clearing. In the Southern Province=-the Hinidum Patta especiaily—may be 
seen large areas of soil so exhansted thnt it will only grow ferns—Gleivhenia 
dictotouie, Tere, too, after two or three years! growth, sufficient dry material 
accumulates, to adit uf the whale being fired. ‘This the natises do a6 often 9s 
they can to induce tender shoots of grass to comme up, and the forest is slowly but 
surely enerorched on. ‘The aame process may be noticed im the Soathern Provines 
avout Batapola, whore the annul firing of tho grass in the swampy low lands 
Teaves its mark in tho shape of dead trees on the edges of the wurrounding forests. 
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at over 5,000 fect elevation, and 400,000 acres for patana land, roads, 
&c,, the total area of good forest, out of 2} million acres of waste 
Jand, is not more than 80,000 acres, 

«In the largo Kandy distzict with 816,000 acres of waste, there is, 
Tam told, beyond a few rocky ridges at the lower end of Dumbara, 
one forest only (Tumpané), In tho Badulla district, the largest in 
the Island, with 2,119,000 acres of uncultivated land, T was not able 
to hear of more than afew 100-acre patches on rocky knolls, ‘There 
is an unbroken stroteh of cheona from the Kumbulkan-aar to the 
northern end of Bintenna, a distance of 60 miles. In broadth, this 
cheena scrub extends from the foot of the hills to the Eastern Province 
boundary, a distances of sumo 26 to 80 miles, the boundary line being 
distinctly marked—by cheena scrub on the Badulla side—by fine forest 
on the Hastern Province side, ‘The only forests in the Central Pro- 
vinco are jn the Mitalé district, and here too the cheena cultivator is 
busy. Half of the district, at lonst, is said to be nothing but cheona 
and scrub, with patches of forest left on the very rocky slopes. Even 
when wo coma to examine the forests, they are found to be mora or 
Jess cut up into small blocks by largo intervening stretches of scrub, 

“On the western side of the Island the state of things is very much 
the same, In the Western Province, with 1,400,000 acres of waste, 
we could probably not find more thu 100,000 acres of good forest 
even including patches of 150 acres and under. In tho Kégalla 
District, with 289,000 acres uncultivated, there are said to be no 
forests ‘of over 500 seres. In the Kotnggela District, North~ 
‘Weatern Province, with 600,000 acres uncultivated, we pass through 
nothing but cheena from Chilaw to Kurundgals, and thence to Diya 
tura, Nikaweratiya, and Polgahawela, a total ‘distance of 90 miles, 
along which there isno large block of forest within 5 miles of the road 
on either side, It is the samo in the Southern Province, or rather 
worse, if that wore possible, Figures such as these, althongh they 
cannot pretend to great exactness, give a reliable idea of what destruc- 
tion cheonacultivation has caused, and how intimately a solution of 
the question concerns the forests. 

“In the drier parts of tho Island immense damage has been done, 
but owing to the population being scanty, (he urean cleared are on the 
whole much smaller, It is not, however, the difference in climate 
which has saved these forests, for tho greater part of the Badulla 
District already alluded to ie in the dry zone. It is in tho latter, too, 
that the most marked inerense of dry grain cultivation, accompanied 
Dy A decrease in the production of paddy, has of lato years teen 
flace, (See Annual Reports, 1880, Mullaiitiva ond Hiambantota 
Districts), 

«Without a record of the areas clesred for cheena, and until tho 
vast ereas of Crown fand have been thoroughly explored, accuracy 
estimating the area of the forests is impossible, capecially when many. 
of the so-called forests on the wastern wide of tho Island consist of 
small patches, generally under 100 acres, enrronnded on all sides by 
cheena clearings, In the Western Proviuco there aro still nome forests 
of workable size left on the Kélani-ganga, and on the Kalu-ganga, 
with larger ones in tho inaccessible Kuknlu Kéralé and Sinhardjs 
country. From some of the former reventie can always-be made, but 
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tiany of the finest forests have, as is explained elsewhere, boen sold 
along these rivers, and there is great uncertainty as to the actual 
extent still belonging to the Crown. In the southern parts of the 
Knrunégala District, and in the Gallo and Mitara Districts of the 
Southern Province, the best furesls have been suld ov clewred, end the 
Grown is forced to get its timber from distant forests, difficult of 
eos, or else to boy from the persons to whom it originally sold the 
foresta, 

« Any approximation as to the area, when ao little is known, would 
therefore bo valueless; smd it can only be said of the moist zone 
generally, that the forests left are chiefly in small isolated blocks, 
and that their present area, if most carefully preserved from further 
diminution, will bo barely sufficient for the ordinary requiremente of 
the public. 

“In the hill country the area of forest left is very emall. There 
is a reserve of about 100,000 acres on the bighést ranges at an 
elevation of over 5,000 feet, The only forests of any size at eleva~ 
tions under 6,000 fect are situated in the accessible country of Adam’s 
Peak, on the south-west slopes, with a! annual rainfall of 200 
inches. ‘These are to be retained as climatic reserves, and from their 
position would never be valuable for any but a small local supply 
‘of timber and firewood, 

“Tn the dry zone the areas of forest aro ao large, whilst they aro 
so mixed up with sorab, and such a large extent of country is atill 
unexplored, that it would be useless to attempt any estimate of their 
oxtent, The uncultivated area is given at nine million acres, from 
which large deductions must bo made for the coast belts, the Park 
Country, &e. Tho arens of cheena serub too are ao enormous, that 
without a detailed examination of the country block by block, with 
‘an acenrate map, no approximation even can be made, With nothing 
ut my own personal impressions to work on, and withont official 
records to assist me, it would be misleading to give any figures, Pro- 
ably one-third to one-half of the uncultivated area in the dry zone 
is covered with forest trees——not good forest, but valuable timber trees 
mixed with unssleable or worthless woods in every proportion, often 
of course interrupted by considerable stretches of serub, 

‘The forest vegetation may he considered as littoral, and of 
tho dry and moist zone. ‘The littoral vegetation is much the 
samo all round tho islands, and consists of several species of 
mangroves. ‘The cocoanut only flourishes in the moister por 
tions of the coast, and towards the northern end of Ceylon is 
replaced by the palmyra palm with its 800 difforent uses. 

The surya or tulip tree (Thespesia populnea) is a common 
avenue tres, but not indigenous, though its timber is much 
valued for coach building. 

‘We give Mr. Vincent's description of the forest vegetation of 
the dry zone : 


General Characteristics of the Forest Vegetation in the Dry Zone, 


“The forests are almost entirely evergreen, very fow species being 
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ever leafless, whilst of those that do lose their leaves—satinwood, 
Schleichera trijuga (Kong), Ezcecaria (Falconeria) insignis (Tilé)— 
only tho last mentioned remains bare long, ‘The distinguishing charae- 
ters of tho forosts are great density and compactness of growth, general 
uniformity of size with inferiority of girth and height; a dense under- 
growth of arboreous sluubs aud sometimes nilli (Stenosiphontum), 
with a marked absence of herbaceous surface growth, such as grass, 
&e. In nearly all tho forests we fiud the ground covered with a great. 
variety of species crowded together, all struggling and hustling ono 
another for light and air, without any being able to shoot up to a 
good height or to asauine a dominant position. The average height 
of tho trees is about 30 to 50 feet-—rarely over 60 feet: all the species 
Brow to the same height, three only—satinwood, palé and halmilla— 
making much show above the rest, 

“When tho troes have reached their maximum height they form 
yory broad flat crowns, which interlace, and besides serving to throw 
an impenetrable shade on the soil, keep ont the wind which blows so 
steadily for the greater part of the year, Above the flat umbrelta- 
shaped tops of the other trees, satinwood and halmilla can be distin= 
guished at a grent distance by thoir isolated crowns. ‘The gitth of 
the trees is small, and after reaching a cortain size never incr 
much. Except of satin and palé, trees of 6 foet girth are rare, and 
the majority of species forming the forests are never more than 3 feet 
in girth. Halnilla, one of the most valuable timbers, is rarely over 
4 feet in girth, The absence of dominant trees is remarkable, as is 
also the want of predominance of one or moro species in the forest, 
such ag generally resulls from their superior vital power or from thelt 
longevity. Whether thie and the small size of the trees are due to 
poverty and want of depth in the soil, is a matter for conjecture, ‘The 
growth of all the species is very slow, with the exception of halmilla, 
which sometimes appeara to be rapid. 

“Tnatead of hefbiaeeous undergrowth, (nillu being chiefly confined 
to inferior soil and upen forests,) a dense undergrowth of arboreous 
shrubs or of seedlings of the larger trees aprings up, forming a 
miniature forest 6 to 10 feet high, and rendering progress, except 
along a cleared path, almost impossible, ‘There is a want of hnmus, 
the poor soil being covered only with a thin layer of leaves. Except 
daring tho north-east monsoon, the goil is generally dry, but at the 
same time well protected against the wind and the sun by the dense 
shade of the trees and the undergrowth, The south-west gales pass 
over the forest, unable to penetrate the dense growth, and the natural 
protecting barrier formed by the entwined crowns, and the air inside 
the forest is quite still. 

“The most characteristic trea of these forests is Hemicyclia 
sepiaria—Véré (Wera-gaha, Sinkalese), with its curious finted stem, 
It is the commonest in all forests of the dry zone, and in many there 
aro more of this peculiar treo than of all the others put together. The 
stem assumes irregular shapes, rarely straight and round, willt lon~ 
gitndinal flutings, which are often split off for axe handles ; the girth 
seldom exceeds 4 feet, with a low spreading crown. It appears to 
be often a sign of bad soil and of old cheenas, for come of the fine 
forests in the Eastern Province aro almost freo of it, whilet on ad- 
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Joining patches, with many other unmistakeable signs of old cheena 
‘ultivation, it forma one of the principal tree 

“ Another most characteristic tree, although not entitely confined 
to the dry zone, is Zerminalia glabra, of little value as a timber tree, 
but forming a vory graceful object round tho numberless tanks, 
hich ara in_thomalver a remarkablo feature in the scenery of this 
part of the Island, All the streams ere bordered with it, and no 
other tree approaches it in size. 

The trees of the dry zone forests which yield the only timber sule- 
able at present ares— 

Ebon; 

Bnindedod CUhtonoxjion Seietoin, 

Rateilla (errge Amvmoulla). 

‘Palé (Mimnsops indica). 

“The following are the commonest species mixed up with the sale~ 
able timbers -— 

‘Venanga (Ptetospermam suberifoli- 


Milla (Vitex altissima). 
Wavarani or Yavarani (Persea [Ale 
seudaplne) semecarpifolia), 


Prnerat (Sapindos emarginatns), 
‘Koketiya (Gurcinia terpnophylia), 
‘Tirkundet (Cassia Fistita), 


um). 
‘Murulior Mora (Nepheliuma Longans). 
Jambolana). 


‘Mord (N. Gardneri). 


‘Vedekanari (Diospyros ovalifolia). 
Chemelpanichi (D.erumetinta). 
Ennicht . Umbryoptersy 
Knlodi (Chickrassia tubularis), 
‘Aili (Clas integrifotiny, 
cholatis), 


Mi (Bassi longifolia, 
Kaditeni (Sterculin foetida). 
Kanchura Stry 

Kuma (Glenicie zeylanien). 


“The following are the princiy 
growth :— 

Koaian (Memecylon edule). 

Do. (Mt. grande). 

Manchuvans (M, copitellatum). 

Kanon (Anstratheria reylanies). 

‘Ulavinté (Potyalthin Korinti). 

Karani (Webera corymboa)- 

——— (Yaxotrophié Roxbarghit). 


cordifolia). 
Helumbé (Stophegsie parvifolia), 
Kong (Sehleighera trina), 

‘Velu maram (Acacia lencophlma), 
Pieri (Himodendron glaucum). 
‘Tammans (Misehodon zelasious), 
Kambak (Perminalia glabra), 
Manama (Mimusops Blengi}. 
Vamni (Sareocephalus cordatus). 
Lunimidella (Melia dnbiay, 


pal species comprising the under- 


laka (Carisen diffasa), 
Nelli (Phyllanthus Emblica). 
"Vavere (Maba baxifolin), 

‘Taintaki (Dimorphoealyx glabella), 
Gulsera (Premna tomentosa), 

Nilld (Stonosiphonium), 


“Looally, as in the Eastern Province, the following become fine 


timber trees, and are common: 


Koatopolian (Dialium ovoideum), 
‘Mara Ihpe GPotpatia tongitolin) 
Redunart (B.coffenides). 
‘Vella-karnngali (Diospyros ovcarpa)- 
‘Tumpale (Vaties 9p) [Beddome]. 
‘Tombckate (Calophyllum olatam)- 


Chorapunné (C, Burmanni. 
De. (C, fotmentasnin), 
Wind mango (Mangifera zeylanica). 
Prnné (Calophyliam Inophy!tam), 
‘Marungé (Kagenia zeylanica). 


« For the majority of these woods there is not the least demand; 
occasionally in the Eastern Province a few wild mango, kambuk of 
tombikata are cat to make canoes, churspnnné for the spare of 
dhoneys, of inthe North-Western Provines, tammans for building 5 
pot the small demand for all woods, other than those mentioned 
above, is best shown by the fact that for the last six years, the 
average annual number of trees cut on permit in the Batticaloa 
District has been only 65. 
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“The great variety of species has alrondy beon alluded to, but 
the small proportion of the valuable timber to the valueless is 
still more remarkable. The general condition of the forests is, 
that trees of one or more of the saleable kinds aro mixed up with 
a very large variety of the valueless woods. The former nover 
exist ‘as a puro forest by themselves, and collectively, even in the 
most favorable situations, nevor form more than one-tenth of the 
whole, It is only in the fino forests of Bintenna, in the Eastern 
Provinces, and on some parts of the western const, that sntinwood, 
ebony and halmilla compose this share of the standing growth. In 
nino-tenths of the forests of the dry zone the saleable woods do not 
form moro than 2 per cent. of the whole, Looked at from a profor 
sional stand point, the forests are most disappointing, ‘They exhibit 
very poor growth, and the great mixtara of specien suggests at once 
great diMlculties of management, and comparatively high working 
expenses. For our timber supply, the annual operations must 
cover avery large area, which will necessarily involve great cost in 
road-making, é&e., end in supervision. 

“ Throughout the same great difficulty of treatment presents itself, 
‘The valuable ireos are far apart and are much in the minority, ‘They 
aro slow growing, and especially in the case of one of the most import- 
ant—satinwood—do not bear shade well. In eutting ont an ebony 
‘or asatin treo wo rarely find any young seedlings or saplings of the 
woods near, Forming @ compact forest all round, aro 
trees and saplings of all the unsaleable, valueless kinds, with a dense 
underwood of the same or allied species, rondy to fill up the gap, and 
to choke any seedlings of the better kinds which may spring up, 

« Boforo the folling, the seadlings of tho botter kinds of trees rarely 
take root in the dense shade, whero they stand a pour chance in th 
struggle with the dense arboreous underwood, ‘The latter, with it 
derk-groen leathery leaves, soarccly suffers at all from the shade; 
waite pationtly for its opportunity, and immediately an oponing is 
made, shoots upwards and soon outgrows the satin or the ebony 
seedlings. 

“The bad reproduction of both ebony and satinwood, especially the 
latter, is very striking, In none of the forests, where fellings hava 
*Jately been carried out, is a fair proportion of young trees to be seen, 
and I can only remember one forest in the North-Central and 
North-Western Provinces with any number of young satinwood 
trees, ’ 

# Of halmilla the reproduction is far better, but still it suffers consi- 
dorably from the shade of the worthless trees, and has failed to repro~ 
duce itself completely over most of the large areas, which it formerly 
covered in the Enstern Province. 

With palé, reproduction is as unsatisfactory, and in the Northern 
Province, whero this tree is quite at home, we notico everywhere the 
absence of young trees and of soedlings, other faster-growing ones 
having got the upper hand,” 

Tn the arid zono wo read that palé is the principal tree, form= 
ing about qth of the standing crop, satinwood and halmilla are 
rare, and of ebony, owing to the destruction of the traders, 


comparatively little is left. 
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‘Mr. Vincent divides the moist zone into three sub-zonos as 
follows : 


“The following aré the divisions: — : 
Elevation, from sea level up to 
Zou 1.—The Low Country, 


2,500 fect, 
Rainfall, 60 to 100 inches. 


z Elevation, 2,500 to 5,000 feet. 
Zoun 2—The Lower Hills, «1 Rainfall, over 100 inches, 


f Elevation, over 5,000 feet, 
Zoun 8—The Upper Hille, «7 Painful, 80 to 100 inches, 


‘w'Ta addition to these may be added a zone, including the regions of 


‘the heaviest rainfall—100 to 200 inches—with a special endemic 


flora ;—clovation up to 7,000 feet. 
Zoxs 1.—The Low Country, 
4 This possessos a very rich vogstation of a purely equatorial char- 


acter, Of trees, the following selection is fairly character 


Dienia indica (Hondapara), 
+ —— retoas (Gotapara). 

Garcinia spicata (Rokati 

——— echinocarpa (Madol), 

* Gaiophyllum Inophylium (Peldom- 


1a). 

 Mesua ferrea (NA), 

* Doona.zeylanica (Doon). 

* Vateria souminata (al). 

 Vaties Roxburghiana (Mendon 

© Dipterocarpna reylanicns (Hora) 

Bombax malabaricum (aubul}, 

Eriolendron anfrtetxomm (Potan- 

imbul). 

Canarium seylanienm (Rekuna). 
bronneum (Mahabuligmo- 

ragaha) 

* Filicium decipiens (Pehitnbia), 

* Melia dubia (Lanimidelia). 

‘Walsura Piscidia (Kirikong). 

* Schleichora trijnga (Kong). 

» Mangifera zoylanica (Etamba)- 

Dalbergia frondosa, 

Peerocarpus Mersopinm (Malugaha), 

* Pericopals Mooniana (Nedun). 


* © Cassin siamea (Aramane or W4),’ 


Adenanthera bicolor (Masmoré). 
Pygoum eeylanicnm. 
© Garallia integorrima (Dawata). 


‘Torminalin plabra( Arjana),(Knmbuk), 


helerica (Bult). 
chebula (Arala). 
Engenia Gardueri. 


‘Engenia aquen (Waljambo). 
——— micrantha, &e. 
Barringtonia racemosa (Mndillay, 
Dagersitcomia ¥iot-Regines(Murute), 
»'fomaliam zeylaicam (Liang), 
Canthiam didymum (Porua-mara). 
‘Morinda bracteata (Ahfi). 
‘Chrysophylam Roxburghii (Lawalu). 
Bassia neriifolia (Gan-miy. 
* Alstonia scholaris (Rukuttana), 
Holarchena mitis (Kiriwalla). 
Ocoxylon indica (Tatilla). 
‘Vitex Negundo (Notchi). 
# ———altisaima (Milln), 
Cinnareamum zoylenieum (Kuranda), 
‘Myrclatien Iria (Iria), 

lauritolia (Malabodda). 
Litswa tomentosa, Sc &c, (Dawal- 

‘urandn), 
Gyrinops Walla (Walla). 
# ‘Artocarpus nobilia (Del), 
. ‘teen (Kos) Jak 
not native}. 
Laklocha {Eaheraliya, 
Ficus lncfera Cloga), 
——— infectoria (Kiri elle. 
———indica (Tjiels, Bfiq), Ben 
Ella Noga). 

‘Mallotus (several). 
‘Macaranga tomentosa (Bakenda). 
Croton lacciferam &e,, (Keppitia).. 
Briedelia retusa (Ketakela). 
Cycas circinalis (Madu). 


B 


There are in tho undergrowth several epecies of Calamus and two 
apecies of Bambusa (B. vulgaris and 2. spinosa). ‘The Kittul 
(Caryota urens) is common in most forests of the low hilly country. 


“These are the principal timber trees, The native names given ate Sinhalese, 
r 
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Tho talipot palm (Corypha wmbraculifera) is characteristic of the 
wostern slopes of the hills at 1,000 to 2,500 feet altitude, and is epe- 
cially noticeable on the Kandy railway incline. 

‘The smaller shrnbs and undergrowth comprise such spocing ax 
numerous Anonacom, Allophylus Cobba, Erythrospermum phytolac- 
eoides, Hydnocarpus venenata (Makuld), Osbeckia aspera, Memecylon 
(several), Ixora covcines (Ratmal), Wrightia zeylanica (Walidda) 
Premna tomentosa (Busora), Blachia umbellata, Phyllanthos (seve 
al), and an abundant bamboo, Ochlandra (Bocsha) stridula (Batali), 
Othor interesting spec! ‘Nepenthos distillatorin (Bandarawel), 
Exacum zeylanicum (Kinihitiya), Knoxia eoylanion, Eletiarin Car- 
damomum (Ensal), Sansoviera zeylanica (Niyada), (Gloriosa superba 
(Miyegala), Flagellaria Susnm, Raphidophora (two species), Pothoas- 
candens (Potha), &, Many plants in these liste ure poouliar to Ceylon, 
or at least do not occur in the Indian Peninsula, 


Zonn 2.—The Lower Hills. 


“Tn this zone, which may be reckoned to extend roughly from 
2,500 to 5,000 fect, the groat clonrings for coffeo'cstates have 
mainly been mado, and the native vegetation has proportionately 
suffered, It was formerly the orchid district of Ceylon, but several 
species once found aro now probably lost, whilst many others have 
become very scarca, 

“Tho following trees may be given as characterizing the lower 
hills, though many are by no means confined to them 


© Calophylinm tomentosum (Kins), | * Bimusops Flengi (Munimal), 


* Doone Gardneri (Doon). Diospyros sylvatica, 

* Vitoria Gardneri, ‘Toposia. 

Onllenia oxeslan (Katuboda), Olea glanduliferss 

Aglaia apiocarpa, Fagrea obovata, 

‘Mancixia nchorea (Distal Gardnori, 

Pithecolobium subeoriaeeumn. Chioranthns brachystachys, 

© Carallia enlyeina (Ubberiay Machilus miaerantha, 

‘Terminalla parviflora (Hampalanda). | Ielicin zoylanica, 

Eugenia Jambolane (Malan), Rican Wightinna (Kalaha) of 


—— opercalata (atadomba). 
Caraya arbors Cah), Seiropyeon Walchigna, 
Dareye arborea . clevopyr 3 

Teouan a Wightiana, Ostodies zeylanicue (Wal Kekuna). 

“Tho undergrowth is largely composed of nilln (Strobilenthes, of 
which some seven ot eight species are found at these elevations) 
and species of Amomum and Zinziber; there are also many Balsams 
(Impatiens), Gesneraces, parasitic Ohristisonias, &, ‘The magni 
cent climbing epiphyte, Reudrickia Walkeri, formerly common, 
also an ornament of tho few remaining patches of forost in this 
region. 


dasyphylln, &e. (Kirinmga), 


Zone 8—The Upper Hills. 

Atabont 5,000 feet the mountain flora proper begins ; onr altitudes, 
However, are ‘nowhere sufficient for the growth of anything like an 
Alpine vegetation, The trees are, with few exceptions, low, and ara 
often marked ky hair small thick coriaceous cvergreen leaves. ‘Tho 
following may be mentioned as characteristic speoles :— 
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‘Michetia nilagirien (Sapu). Engenia rotondifolia, 
Calophyilam Walkeri. : —— eclerophylla, 

Gordonia (8 species). mabmoiles, So, 

Blmocarpus opovatus, &e. (Galwe. | Rhododendrom atboream (Maberats 


alu), mal), 
Tex (2 spectes), Symplocos obtusa, 
‘Melioame punge — lista, &e, 
Remecerpus eorincen, Olea Gandneri- 
Pygeum Wightianam, . | Gionarsomam ovalifoliam, 
Photinie Notoniana, Aectinodaphns (4 species). 
Sarcococen praniformis. Liteosa (8 species). 


Engenia ealophylla, 

“A very ‘handsome tree-fern, Alsophila erinita, and six species of 
amall bamboos are also noticeable, 

“In theso mountains, however, it is rather the herbaceous and 
shrubby plants that attract attention, many being members of Enro- 
pean genera, The others ara generally members of genera found in 
the mountains of Southern India, In most cases the species sre 
distinct and usually endemic, As examples may be noted—of the 
first-class, Ranunculus (2), Viola (2), Derberis, Geraninm, Rubus 
(2 or 3), Atchemilla, Agrimonia, Ieracleum, Galivm, Dipsacu 
Campanula (2), Gentiana, Calaminthe, Plantago, Juncus (2), és. 
and of the second, Impatiens (about 12), Osbockia (3 or 4), Sonerila 
(6), Hedyotis (12), Anaphalis (7), Lobelia, Exacum (2), Btrobilauthos 
(9 or 10), &e. 

“ Grasses and sedges are numerous, as woll as orchids, both terres 
trial and epiphytic, and ferns, 

“There are no native species of Cupuliferm or Coniferm in Ceylon. 

“Tho present state of tho greater pert of tho hill country, a 
modified by coffes planting and cheona clearing, does not afford many 
opportunities of examining the forest vegetation, Up to 5,000 tect, 
nearly all the forests have been cleared for coffeo estates, and owing 
ta this and the destrnction caused by cheenas, there aro probably not 
6,000 acres of original forest left between 2,000 feet and 5,000 fect. 
‘The indigenous spocies havo boen supplanted to a groat extent by 
foreign secondary growths, the principal being the lantana; said to 
have been originally introduced by General Lowo in 1883 from the 
‘West Indies, this plant has spread over the whole of tho moist zone, 
inelnding the hili country up to 8,500 fect,* From sea level up- 
wards, all the abandoned coffee estates and cheenss are covered with 
a denso tangled gtowth of lantana, never over 6 to 8 feet high, 
to the entire exelusion generally of other apecies. In the drier parts 
of tho Island the spread of this pest las been less rapid, Lut one can 
watch its annual progress along the roads leading towards the eastern 
and northern coasts, After eceing the enormons lantena-covered 
areas and the denso matted growth covering tho soil, it looks almost 
hopeless to think of trae-forest once more covering the land without 
artificial aid, Of othor introduced species, the commonest aro Iinosa 
pudica, Mirabilis jalapa, Passijtora fatida, Ageratum conysoides, the 
Iatter being the worst weed on coffee estates, Most of these and the 


*Tantana has sluo ovérapread Ausieatia and Tagmanta, Ea'tho Nilgi 
oes up to an clcvation of 5,000 to 6,000 feot, but in Ceyleb ¥,600 feet 
extrome limit, * Z 
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many othor introduced species, which have now spread go extensively, 
originally eseaped from the Royal Botanical Gardens at Pérddeniya 
and Hakgala, 

“The principal timber trees are included in the above of 
these, calamander* and uedun ure the only cabinet woods; jak and 
milla are durable for building—tho former being tho principal fur- 
niture wood of ‘the Island; of both the supply is limited, and the 

vices eaked in Colombo are very high—such aa Rs. 2 per eubie foot 
for jak scantlinga—owing to the ouly other good building woods— 
such as satin, palé, &o.,—having to be bronght from the distant dry 
zona forests. The other woods, hora especially, are used for indoor 
work, for native houses, for coffes and plumbago casks. In the hill 
country tho only woods used are doon for shingles and rafters, liangn, 
sapu, kena, domba, 

“The forests here have been little affected, except in the case of 
cabinet woods, by the depredations of the traders, In the forests of 
the dry zono tha valuable trees aro scattered, anda man to make 
money has to spread his operations over alarge area. Here, the tim- 
her dealer preferred buying the best of forest land, with standing 
timber worth Ite, 800 to Rs, 400, at an upset price of Rs. 10 an aere, 
with Re, 2} survey feeg, to taking out a permit for certain nomber 
of trees and paying a toyalty on ench stom. ‘The disastrous effect of 
this potiey not only in actual sitonetary loss, or in the neglect of this 
valuable and permanent eource of revenue by Government, but in its 
dopreciatory efect on the rest of the forest lands, and in the openings 
given for theft, whon protection was entrusted to loeal headmen, and 
when the law afforded assistance neither in checking fouest destznotion 
nor in controlling tho transit of timber, may be better {magin@@ than 
described. 

“Tho cabinet woods, such as calamander and nedan—the former 
especially—have been almost exterminated from these forests by per- 
mit holders, and in a great measure by theft, At one time both were 
comparatively common, yet now in the restricted area in which cala- 
mandor grows well—the Ratnapura District, the Pasdon Kéral id 
tho Hinidam Pattu—so few trees are left, that the position of each 
ean be given by the older local inhabitants, 

“Little durability though tho softer wood possess, there is con- 
siderable demand for them in Golombo, and along the const between 
Negombo and Métara, and largo fortunes have boen made by purchas- 
ing blocks of forest land, and utilising the timber for cask-making 
and other purposes, for which the hard woods are too expensive or 
too hard to work.’ There is an entire absenee in Ceylon of light 
darable timbers, sach as teak, and consequently, hora, mango, an 
other inferior woods find more favour than they merit, 

“The tonk tree may now bo considerod naturalized in this part of 
the Island. Originally introduced by Van Rhede, towards the end 
of the seventeenth century, numorous plantations were made under 
the Dutch Goveramont, and being spocinlly, protected by most wise 
provisions, it sproad over the greater phrt of the.coast district, 


'* Known in the timber trade as Coromandel wood. 
Jak timber comes now almoat entircly from private land. 
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Under British rule the tree no longer enjoys special protection ; most 
of the original plantations have been sold or the timber cut, yet it still 
continues to spread, notwithstanding its numerous enemies. Of teak 
timber there can be no talk, when even in Government plantations 
the trees ara lopped, and on private land the smallest poles aro cut, 
But the growth is good even off the poorest soils, in situations not too 
much exposed to the wind, and the further cultivation of the treo 
merits early attention, The imports of teak into the Colony are 
considerablo ; it is employed for the flooring and beams of all larger 
building, for which there is no suitable Ceylon timber. ” 


In his chapter on the sale and export of forest produce, Mr. 
Vincent states that the local consumption of timber is ver 
small, end that that from Government forests has to compete wit 
wood from private lands and with Burmah teak ; for inferior 
timber and firewood every one helps himself from the cheenas, 
and that the alin a minor produce, such as orchilla weed, 
the bark of Acacia Alea, tan stuffs, palé frait, gam, é&o., 
has hitherto been either free, or the Topaliy realized has’ been 
unimportant, Under these circumstances Ceylon forest mane 
agoment must Jock to foreign export and endeavour to meet the 
demands of the timber trade. iy 

Rogarding the markets we quote as follows :— 

“The following are the principal timbers exported from Crown 
lands :— 

« Ebony.—Ohina Market.—This wood is exported ty China prinei~ 
pally, In Ching, ebony is used for making chop-sticks and small pipes, 
the Tatter being the most important, ‘The wood is shipped from 
Ceylon to Shanghai, and thence most is taken to Ningpo, where the 
chop-sticks, &c., ara manufactured. For this market logs of about 
5 emte. are preferred, but a deep jot-black colour is the great, object. 
For pipes only tho best black wood is taken, fair-sized straight loga 
being preferred, but for chop-sticks inferior wood is generally used. 
For the bost black wood any price will be paid, and Ceylon has the 
monopoly of the market. ‘The following estimate of the shipping 
aud other charges on ebony sont to China has beon kindly given me 
‘by Mesars, Whittall & Co. :—= 


Receiving, weighing, marking, and shipping, per ton, 5 

Freight to Shanghai (say) per ton, ... ~ 80 0 
‘Marine Ineurance, &e., on (say) Rs. 130, 
Import duty, lending charges, &., in China, 
Seller's commission, 5 per cent, (say), ae 70 


Total, .. Rg. 55 80 


«To estimate the capacity of the China market, the average annual 
‘export for the five years,’ 4872-76, may be taken. This was about 
800 tons, and as during éhat period prices were high, 400 to 500 tons 
‘oan probably be yearly absorbed. 

“« Europe Market—In Enrope, ebony has of late years boen largely 
replaced by chonised wood—American birch being chiefly used—and 
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there is now comparatively little demand. It would appear, however, 
that thera are still considerable dealings when the market is not glnt- 
ted, and a good quality of wood is bronght forward, ‘Tho European 
market, including the United Btatos, although not so steady as the =, 
China one, is still considered ablo to absorb about 250 tons a yoar, 
Ceylon wood continues to fetch higher prices thaw Unt from Doibay 
or Mauritius. At the present moment ihe prico may ba taken at 
£9 fo £10 a ton, whilst for Bombay and Mauritius wood the prices are 
£8 to £10* and £6 to £8 respectively. In the London market only 
logs of 8 to 10 owte,, atraight grained and free from knots, fetch the 
highest prices. 

“ Bombay Market-—In Bombay, iho only Indian port to which I 
have been able to trace ebony exports, the prices are quoted at— 

jogs from 5 in, to 10 in, dim 

8 Apts age sy 1 rpee per maund of 28 Ibs. 
Tings over 10 in, diameter, 1 rupes 4 annas do. 

“These prices are equivalent to Re. 80 and Rs. 100 per ton, and 
Bombay might be tried for disposing of limited quantities of tho 
small timber, whieh epoils tho China and London markets. 

“ Kalamander or Coromandel wood ia scarcely worth noticing, as 
none has reached the London market for yeara, and there is no pros- 
pect of fature exports, 

4 Satinwood—Emall quantities are taken to Europe, but the eon- 
sumption there is very small, and the valuo of the wood for funi- 
ture is not known as much as it merits, Tho market is at present 
glatted with an over supply, and the brokers, who were selling wood 
twelve to fifteen months ago at £20 u Lon, cannot now got £6. 
In Ceylon, satinwood is wsed for building, furniture, &e. Old satin 
trees are frequently hollow-hearted to a height of 8 to 10 feet from 
the ground, and these hollow logs fete high prices as kottis or well- 
pipes—ie., a8 a casing for surface wells. In the Batticaloa District 
and in other parts of the Island no other wells arc used. ‘The greater 
part of tho antinwood ont is exported to Madras, where it is used for 
furniture and general building parposes. 

“ Halmilla or Trincomalee wood.—This wood is exported to Madras 
jn log. It is used for boat-building—the Masula boats being built of 
3t, and hy the Madras coach-bnilders ; some goes to the Trincomalee 
and Bombay Dockyards and'fo the Madras Gun Carriage Factory. 

« Palé or Ironwood t—Néarly all the timber cut is taken to the 
Indian ports, whence it is éartied for some distance inland. It is 
need for door posta, window frames, roofing, &. 

“ Yavarani or Rana is used in India for ordinary building work," 
and also for bost-building, as it rosists tho attacks of' the teredo, 

 Milla—Leunumidella—Poon-tvood,—Small quantities of milli aro 
taken to India, and a good deal of lunumidella (Melia dubia), * The 


* Bombay ctony comes from Dicspyros Melunozyton ; Mauritius ebony from 
Diospyras tessellaria, 

f It is difficult to reconcile the Castoms figures with thia statement when they * 
show that only 270 logs have been sent to Europe in the last thes years. 

$ Mimuaops indioa, ‘Thera are no exports of AMesua ferred, tho ironwood of 
ths moist zou. 
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latter is used for the Gut-rigger floats of Ceylon canoes, and for 
catamarams in Madras. ‘The wood is very light and fairly durable, 

“ From the enstorn coast where land has been old for cultivation, 
a good doal of wood is shippod to India; it consists chiefly of small 
churapunné posts (Calophyllum Burmanni). Of Calophyllum tomen- 
tosum ani O. elatum (Poon wood) thera aro sald to haya beon exports 
not long ago, spars being taken as far as Calcntta and Bombay, but 
since the number of sailing vessels has diminished, there has been no 
domand, When spars aro now required by ships at Colomba or 
Gallo, liangu or doon is supplied, or Norway pine, 


_\. Forest Produce other than Timber, 


“Tho exports of othei forest produce are unimportant. That of 
firewood from Crown land was stopped in 1864, Stall quantities of 
tanning bark (entirely mangrove, I Lelieve, coming from different 
parts of tho coast) ara oxported to India, but the only other exports 
of importance aro orchilla weed and punai nuts, ‘Tho latter are the 
fruit of Calophyllum Tnophyllum, or ‘of others of the same gonos, ship 
ped to India for the sake of their oil, which is said to form 80 per" 
cent, of thoir weight, Orcbilla wecd is a lichen (Roccella Montagnei), 
common on the trees in the stunted coast forests of the dry zone, and 
ig used for making litmus paper, and for dyeing. 

“ "The dried fruit of the palé (fimusops indica) is exported to India 
from the Northem Provines, | When, the fruit ripens in tho summer, 
almost the entira population (men, worhen, and children) of the 
igianda in Pall’s Straita (Delft, The Two Brothers, &c.) migrate to 
tho palé forosts of the Northern Province, Here they live for a 
couple of months on the emall sweet yellow frnit, and also dry largo 
quantities for sale in Jaffna and the Indian ports. ‘To coliect the 
frait the branches are lopped off, immense harm being done to the 
trees. The forests that sulfer most are those within five miles of 
Palavarayankiidu, whore every tree is more or less rotten from the’ 
continuons loping it undergoes, Wherever the palé grows it is lop- 
ped for the fruit, and although this wasteful means of collecting may 
be difficult to stop entirely, it should certainly be regulated in the 
more valuable coast forests. Small quantities of velam bark—tho 
bark of yolamaram (Aedcia lencoplit@a)—are also exported from Ute 
Northorn Provineo to the Indian arrack digtillcries. 

“An increased outturn only benefits the dealers.—Ie all but the 
eabinct woods wero consumed in tho country, and if by putting mora 
wood on the market or by redneing priess, cousnmption would be 
stimulated, one great difliculty of forest management in Ceylon would 
be removed. It will be seen in the next chapter, thet the outturn of 
the foreste has only beon increased to benofit a limited number of 
dealers. 

+“ piffect of over-production—Ebony, —Taking the case of ebony, in 
the retnrna it will ha seen that the average annual exporta of the 
‘triennial period—1876-78—wore 15,000 ewts.; in ihe next period— 
1879-81—they rose to 85,000 ewts., the exports of one year (1881) 
being 52,000 ewte, ‘Tho result of this was not to bring more revenue 
to the Colony, or to stimulate consumption by lowering the price of 
the manufactured article. The following extract from a letter of 
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f to this port are:— 
a i . 1877, 1878. 1879. +1880. ‘test. 
en an te “ ” wet 

Valuo of beak tne ia 25900 ETBU ee, 3BAB0 wp 
wood Tein, 400 BB ay AD 
oe te 
(Re. 12+ (Ro, 11-25)...( Re 1 jo. 
_Tonday'n(Saptouber 16) gucation tals Ba ‘ 7 
"The effect of this policy in Ceylon is allnded to elstwhers, and 
although few sales have taken place in the lat twelve months, ebony 
in otill unealenblo, except to middlemen willing to bny at about th’ 
same price aa eatinmood, on the chance of @ re-sale to shippers, 

4 Excessive eupplice of Satincood and other timbers —Ovér-sip~ 
pliga of otheg export woods have had the same effect on the Indian 
trade, Tn the Madras Presidency, where there is in many parta'great 
scarcity of ‘timber, the demand for timber ig no doubt very large, but 
here, as in Colombo, the dealers stand between the producer and the 
consumer, A reduction, in price only means’ Iftger profita to the 
dealer, for the latter, when he buys cheaply, is able to hold ont for 
even bigher pr {bn ibe had, with borrowed capital, to realize 
ie Unless, pherefors, by some moans we can stimulate the 

jemand, by giving’ the consumer the Stnefit of a reduction in primo 
cost, if is Useloss inoreasing the production,” 

« The foreign markets to, be gqrefully watched.—The markets abroad 
Fequira. to be very carefully Watched, and the supplies regulated en 
tirely jn accgrdance with tho'demand,” The mon who ship timber to 
Jndia ‘aro all more or less connected by egste and by business relations, 
‘and to resist their combinations the only way is to find ont from India 
what demand exists. If they are not satisfied with a fair trade pro- 
fit on the prigo paid hero, moana must be taken to secure a larger 
circle of buyets by shipments to the Indian ports, 

« Cost of timber in Madras out 9 proportion to the price paid in 
Ceylon—No stepa have ab yeb been taken to regulate prices in Ceylon 
by those enrront in Madras; consequently, I find that halffilla is 
being sold to the Madras Railway Company at Re. 8-8 per cubie foot, 
and aatinwood at Rs.-2-8, which must have cost landed in Madras 
about Re. 1-4, This is but one solitary instance, but there is every 
reason for supposing that prices, vat of all proportion to thoso wo 
receive, are charged all alpng the coast 
“.Correapondence with foreign Marke wppliee to be limited. —In. 
5 “piebony frade a combination of this sdtt fa not likely to re-ocour, if 

18 policy of selling to native middlemen is finally abandoned, But, 
here, too, tho Forest officer niust adopt precisely the same means for 
sectfting reliable intelligenca from foreign markets as the people with 
‘whom he is dealing, and no longer work blindfold with sharp men of 
business, ‘There is no reason why wa should try and part with, fil 
cour timber as rapidly as possible; and unless fair prices are paid, 


‘i a 
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better tg hold vack eupplies. With cbony, of which the supply is 80 
short, this shonld certainly be our poliey. It is far better to sell 1,000 
tons at Rs. 100 a ton than 2,000 tons at Its, 60, if the difference in 
price isyaily pocketed by the dealer, z 

“Palmyra Rafters and Reepers—It in to the Janie trade in_pal- 
myra timber grown on private land to which I would chiofly direct 
attention, The palmyra palm (Borasaus flabelliformis) grows only ia 
the dry zone—the island of Manndr and the Jaffna peninsula being 
its principal home. It here attains a height of 60 feet, with a girth 
of 24 to B feot in tho female, and 2{ fect in the. male trees. It 
attains ite.full size at 70 or 80 years according to foil and climate, 
Tho trees dre grown & to-10 fect apart, the latter diatance being con= 
eldered best for rapid growth, Where the palmyra grows the Tamil 
is aaid to come, and the numberlesa uses for ench part of tha trea 
explain why he sows it; ‘There are said sto be 801 uses for the treo, 

1 its leaves, eap, &e, Evety part is fully ntilized, and in the Jaffna 
tpeninenla it furnished employment to a large number of people who 
draw the sap for tuddy or for jiggery, and live for several months in 
the year on punatto and oa kelinggps, Punatto ia the dried pulp 

+ surrounding the ripe palmyra nut; kelingoes are the freghly germinat~ 
ed palmyra seedlings, which are boiled and ground into flour; the 
latter is mixed with jaggery and made into cakes. F 

“ The Timber,—~Lhe most valuable product of the tree is its timber, 
for which there iy ai walimited demand in India, The heart of tha 
trea is soft, but there is @ broad shell oP outgida wood, consisting in 
the female tree of an slmoat solid mass af thi ular bundles : ip 
the male tree the vascular bundles ate sep: by more or 
cellular tissue, and the wood {4 Tighter’ and fe BY: 


alitable; whilst the 
onttarn is loss. ‘The fortale, trees ata tallor, straighter, of greater 
and more equal girth throughéit, About 16 malo thoes are aaid to 
be equal to 14 female, the vaino of a female tree being Rs. 24 efainst 
Re, 1 fora male,” , vs 


In the 21 years 1859-1880 an sivorage of over, 27,000 jal 
myra trees have been annually felled, the export’ of palm: 
rafters in 1881 being valued at Is, 85,000. Vincent re- 
marks— “ 5 tt 

“To determine whether the supply’ of palmyéa timber is falling 
off ig amatter of considerable importance, The palmgra at present 
only grows in any quantity in Jaffoa and Mannar; in the former the 
population ia rapidly incrtasing, and cultivation is spreading over 6 
‘very limited aroa. Under these circumstances, when a good price 
offered for palmyra timber, it is to be feared that frosh sowings do 
not keep pace with the fellings, Certain small aroas are planted 
‘every year with palmyrss.poar Jaffna and tho largor villages where 
fhe toaiy rents tnako tig trees valoable, but no systematic attempts 
are made to keep up the supply of timber. No rele exists, af fn: 
. Tinnevelly, that for every tree felled another must ho planted, alid thera 
“ia too much reason to féar that the larga decrease in the exports is 
due partly to a failure in the supply. The Tamils throughout the 
Jaffna peninsula derive no small portion of their food from the 
palmgre products,’ whilst a large nomber may be said to live on the 
ye ‘ ® Ye 


4 ‘ a 
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tree ontirely. In the spring they make jaggery; during the rest of 
the yonr they tive on the money so earned, and on punatto and kelin- 
goes. Apart from tho timber supply, the maintenaneo of palmyra 
groves is, therefore, of considerable importance.” 


We will not follow tho report through the lengthy account 
of the Coylon timbor trade, it is sufficient to siy that the por- 
mit holders wero practically without any efficient supervision, 
and helped themselves to enormous quantities of timber in 
excess of tho amount paid for to Government, Mr, Vincent 
summarizes ns follows =— 


Tn every way tho old license system was bad and ruinous, Thera 
‘wero no means of prevonting illicit felling, or of protecting the stand- 
ing timber from injury and damage; no thought of replanting or of 
assisting the natural process of reproduction, whilst, in the simple 
matter of revenue, Government did not receive its proper share of 
royalty, ‘The latter was rated first at 10 per cent., afterwards at 25 
per cent.; yet when ebony was selling at £8 to £12 a ton, trees aver~ 
aging 5 owts, at lenst wera sold at 96 ets. to Rs, 2a tree, 

“The evils of this system attracted the attention of the Hon, John 
Douglas, the present Colonial Secretary, then Auditor-General, soon 
after his arrival in the Island, and he issned a circular calling for 
reports as to the levying and collection of timber revenue, and the 
general management of the foreste. ‘The replies, unanimous in a 
condemnation of the existing arrangements, were reviewed by Mr. 
Douglas ino letter addressed lo the Colonial Secretary in June 1871, 
‘and it is from this letter that we may date all the recent improvements 
in forest administration. 

“Mr, Douglas's principal suggestions were that Foresters should be 
appointed to the Eastorn and Northern Provinces (those being, as wo 
have geen, the principal timber-producing districts), and that their 
dutios should consist in the selection of trees for felling, the right to 
cut and utilize the timber marked in a certain area being sold by 
auction to the highest bidder, The proposals atso comprised details 
of what the Foresters’ work would be, and other matters which have 
not aa yet received the attention they fully merit. The establishment 
‘of nurseries to ba kept up by guardians in chargo of irrigntion tanks, 
and the replanting of cheenas with teak, jak and other trees on plant= 
ing leases wore mentioned. ° . 

“The result of these suggestions was that Foresters were appointed 
by Sir W. Gregory in 1873 and 1874 for the Eastern, Northern, 
and Southern Provinees, Tho Forester's post in the Southern Pro- 
‘vince was abolished in 1874, owing, I believe, to the timber trade 
being almost entirely in the hands of private persons, who bought 
Jarge areas of forest at nominal cost in 1890-40. Similar appoint- 
ments were mado in the North-Central and North-Western Provinces 
in 1877, In the Contra! Province, the Superintendents of minor 
roads wero from 1875 appointed snpervisars of forests in addition to 
their usial duties, on salaries of about Rs. 500 a year, A Forester 
has Intely bean employe to check cheena cultivation in the Kandy 
and Matalé Districts. ‘The porsons selected for appointment as Vores- 
tera were, in the case of tho Eastern and North-Central Provinees 
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officers of the Publio Works Department; in the other Provinces 
they had nut werionsly served under Government. 

“Tho rnles for Foresters, givon in Appendix B., wero isaned in Octo~ 
ber, 1874, in substitution of thoeo first issned in 1878. ‘They still 
remain in foree. In addition to these rules the Forestors had for 
their guidance certain xaggestions drawn np by the late Dr. Thwaites, 
Director of the Botanical Gardens, Pérideniya, which related chiefly 
to measures for replanting, for assisting the national reproduction by 
clearing away sera and creepers, and for the introduction of more 
yaluable kinds of timber, * 

“The Forestors were placed in. snhordination to the Government. 
Agents in all their work, maintaining, however, a somewhat distinet 
organization in office work aud in matters of general routine. instead 
of forming yart of the provincial rovenne administration, In 1873 it 
was not considered advisable for Government to take the responsibility 
of working out timber from the forests, owing to the antavourable 
rosults of a so-called experiment made in the Badulla District, of 
entrusting a Public Works Officer with the felling of timber. Tt is 
ag well, though, here to notice, that the felling aud conversion of the 
‘Monaragalla timber failed from defective superintendence, and Owing 
to the position of the forests—14 miles from a cart track across 
hilly countsy, It was quite a misnomer ealling it an experiment, 
arhen no one wonl) care Lo buy timber without some means uf curry> 
ing it away being provided. ‘Tho timber consequently remained to 
rot in Mupané, where Lsaw it in July last. In the Western Province 
4 -small quantity of tinber was also ent by Mr. Elliott for the 
Kalutara bridge from the Pasdun Kéralé, which did not prove a 
financial success, Small experiments of this sort are worse than 
useless, and it should he remembered that timber operations require, 
if they are to he bronglt to a profitable conclusion, most careful 
organization and moro of personal superintendence and individual 
exertion than perhaps any work ever attempted by Government, 

“Under the revised riles of 1874: tho Forester’s wero to under 
take timber works themselves on what is known as the direct system 
of working, the arrangement being that the contractors should fell 
and bring to depét the trees selectod by the Forester, the timber being 
afterwards sold by public auction, payinené Yeing made for felling 
and transport at a rate—per log of per cubie foot—previously agreed 
on, The second paragraph of the Forester’s rules directa that the 
trees to be falled should be marked by the Forester, This I find 
hea been neglected except in the Eastern province, Contractors 
have been allowed to select the trees for felling, to cut them very 
high above the ground, and to waste timber in eutting up and squar- 
ing, The Forestor has not always visited, or ascertained the position 
within some miles of the placo where folling was going on, 1 have 
roported separately on the subject, as it is one of the most. import 
ant datios of the Forester to choose the trees for felling, and himeclt 
to seo that the whole of the timbor is utilized to the best advantage; 
not to trust to contractors and cartmen, who will always consult their 
own interests, 

« All timber works appear to have beer condneted on the direct, 
system until 1879, when what are know as the ‘share of timber’? and 
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the ‘share of proceede’ systems wore invented. Of theso, & short 
explanation will be necessary, nothing of the kind having, eo far as 
Lam aware, ever been attempted before, 

«Tho share of timber working consists in the contractor bearing the 
cost of bringing a cortain number of logs .to depét, receiving in pa 
mont a share—generally one-half, sometimes two-thirda—of the tim- 
ber delivered, Under tho share of proceeds, the contractor similarly 
bearg all the expense of felling and carting in return for @ share, 
previously agreed on, of tha money received at the Forester’s sal 
‘The timber is delivered in depot, and auction sales are held there. 

“A desire that all revenue officera have of wishing to swoll their 
receipts at all costs, to make the maximum of revenua with the mini- 
mam of expenditure, can have only originated the system, coupled as, 
it was with a mad competition in forest revenue between the different 
Provinces, carried on without the least thought for the welfare of the 
forests, or of the real interests of Government, ‘The budget allot- 
ments were nnequally divided amongst the different Provinces, and in 
the absence of soma control it was possibly natural for the Govern 
ment Agent and the Forester to invent some system by which, say, 
the North-Western Provirice would appear in nett forest revenne not 
behind other Provinces which were more fortunate in seenring large 
timber votes, and which were, therefore, able to bring ont more timber 
by direct money payments, "When the annual votes for timber works 
did not suffice to keep all applicants for contracts fully employed, 
‘theso methods of making revenue without any expenditure were at 
onco made use of, Contractors desirous of making Inrge profits were 
only too willing to work on terms so unfair to Government, so renm- 
nerative to themselvos, which, moreover, offered some of the many 
chances of sharp dealing so dear to natives. 

“The many disadvantages inseparable from any such arrangement 
‘are self-evident, but the want of proper system and central control in- 
volved many others, work having been conducted in the following 
way— 

2 Having prospected with the help of veddahs or of village Sinhelese 
and found a forest conveniently situated, the contractor made his offer 
to work out a certain number of logs for a share of the timber or of 
th proceeds, The contract boing signed and the neces 
mit jasued, the timber cutters and cartmen were sent to th 
‘Tho cutters wore allowed to aclect the trees for fulling, to cnt 
aa they liked, and to log and square them at discretion; the carters 
then removed the timber, little attempt being made to control the 
work from first to last. 

“The contractor himself did not always visit the forest, Even when 
he provided the bullocks and carts, he sublet tho felling and legging 
contract to timber cutters, who again employed the Sinhalese to fin 
suitable treca at a fixed sum per tree, these people also agreeing to 
clear a cart track leading to cach. Under this system every one con- 
sulted his own convenience. ‘The entter took such trees as wars most 
convenient, the eartmen and cutters alike preferred short light logs 
to long ones, nnd generally one is inclinod to question the advantages 
over the license system of work on these lines, when tho openings tor 
grent waste and theft arv so patent. 
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« After the contractor had carted all the timbor to depdt and obtai 
ed his share, it competed in the market with the Government timber, 
Having borrowed his working capital he was obliged to eell soon, 
Large quantities thus thrown on the market only forced down pr 
‘and the Government share sold usually at much lower cules Uban if 
the whole had been sold by Government. 

“No mossares wore taken to check the nambar of trees felled or 
their outturn, to check the carts going along the roads, or to seo if 
the arrivals in dep6t corresponded with the follings. Receiving ® 
ahere of timber, the contractor had only to mix up thia share with 
stolen timber to defy detection.” 


Regarding the disadvantages of the share system we read as 
follows 

(tthe financial disadvantages practically amonnt ta this: to bring 
one ton of ebony to market—wark which wo can get dong for Rs. 15 
in eash—one ton of ebony was given to the contractor having an in- 
ringio value of, at forced sales, Rs. 52; at apen market prices, Rs, 90 
to Rs, 110, Surely Government croiit is not eo low that it cannot 
get cufliciont mouey to work out a few tona of ebony at Rs, 15 a ton, 
instead of giving three to six times as much by paying in kind! The 
prico of other timber might sink so low, that it would be to the dis- 
advantage of Government making a cash payment for wood difficult 
of transport, of low value, and uncertain Remand. But with ehooy, 
having snch a high intrinsic value, this could never be the case, 
‘The demand is steady, the eupply is limited, and the Ceylon Gover 
ment has the practical monopoly of the China market, Anything eo 
entirely opposed to commercial principles can hardly beimagined, and 
tho largo actual loss shown by no means represent tho losses which 
Government must enffer for some time from an overstocked market, - 

«Tho financial disadvantages, however great, do not by any means * 
equal the administrative evils which I havo already mentioned, nor 
do they represent tho waste of timber which always took place, In 
Pallakelle forest, 26 miles north of Kurnnégala, T found that’ a 
Tamil, dismissed from the Public Works Department, and working 
here on sbare contract, had felled and left many fino pieces of ebony, 
some of which had been cleaned by the fellers, others being untonch- 
ed, ‘This was seen in a short walk through the forest, not in making 
‘8 detailed inspection. In the same forest there are some of the finest 
halmilla in the Island—trees & to 6 fest girth, running up 50 or 60 
feet to tho first branch, The contractor had been felling o large 
number, removing only the butt ond logs and leaving more good 
tintbor than he removed, owing to a fall in the market price of timber 
cansing the contract to be lees profitable than when commenced. 

 Exporience ia India has tanght that anction sales of good timber 
rarely succeed, and Ceylon experienco points in the same direction, 
‘The native purchasers always combine to keep down prices, and @ 
reserve price is fixed which the bayers seldom bid up to, ‘The time 
of the Forester js consequently wasted in going through the form of 
fan auction, in learing proper forest work and going to and from tho 
salo lepét, when it is a furegoue conclusion that uoue of the timber 
will be sold, 
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“The monthly sales at Trincomalee were held under the supposition 
that Colombo firms would send representatives to bid for ebony, &e. ; 
this they failed to do owing to the great expense and difficulty of 
gotting there, and partly owing to a reserve being fixed, often ont of 
all keeping with tho prices current in London and China, The trade 
was therefore left entirely in tho hands of local chetties, who combined 
to keep down prices, knowing perfectly well that ultimately tho price 
tanst be reduced, Combination gained the dey, and finding that the 
Jocal authorities were ignorant of the current prices in Colom'o, &c., 
e finest timber was ultimately secured here and elsewhere at very 

low rate 

Wood sold by auetion is bought up by natives and ro-rold at a 
heavy protit. ‘The fall in prieo at the Government sales is not met 
by an equivalent in the Colombo market prices, Satinwood sells 
ratail for the samo price now aa it did two years ago. With cong, 
we find difference of 100 to 200 per cent, in the price paid to 
Government and that which shippers in Colombo have to pay. The 
timber trade is at present in the hands of a few middlezaen, who 
combine to keep down prices at Government anetions, and to keep 
them up in Colombo ‘The finest ebony on the Mutwal beach was 
bought at a Government sale for Rs. 25 a ton; adding Rs. 15, the 
actaal cost of carriage to Colombo, it was laid down for Rs. 40 a ton: 
the owner will not sell under Rs, 90, In the same way at Pulgaha- 
wela, Rs. 80 only wero bid for a class of wood selling for Rs. 70 to 
Res. 90 in Colombo. 

“The following extract from a letter received from Messrs. 
Churchill and Sim, the leading timber brokers in the Jondon Market, 
will show how far tho market has become overstocked :— The 
ranrket here for satinwood has beon completely glutted with wood 
for the past six months, and we now hold e large stock for which 
we cannot obtain £6 per ton (of 50 cubic feet), whereas twelve to 
fifteon months ago we wore sclling at £20.’ £6 a ton is equiva- 
lent to about Rs, 80 in Ceylon, or abont 60 cents a eubie foot, freight 
and other charges coming to #8 a ton or more, Satinwood is, there- 
fore, 25 per cent, cheaper in the London Docks than in the Ceylon 
Gorernmont sale depéts. 

« Jiven in arranging the sale measurement of timber some super 
vision would have benefited Government interests, Ebony is always 
sold by the ton weight, and in the trade is invariably woighed when 
sold. At ‘Trincomalee, the Forester of the North-Central Province 
told me he was allowing 40 enbic feet measurement to the ton, As 
Ceylon ebony weighs abont 75 Ibs. to the cubie foot, or 80 cubie feet 
to the ton, T recommended a reduction of the allowance by 25 per 
cent, and that the actual weight be always ascertained. In the 
‘Matalé District, the ebony was neithor measnred nor weighed, but a 
‘Tiboral estimate” was made of the weight, Hud there been any 
coutrol, or the Yeast comparison of results and working, this extrema 
Hiborality with Government property, presenting the purchasers with 
20 to 25 per cent. more than they paid for, would have been obviated, 

«Going throngh a forest worked by the traders, one is struck by 
the number of rotten ebony trees, Almost every stem over 4 feet 
in gicth has a large gaping wound, where the feller ‘tapped’ for the 
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black heartwood. ‘Tho quantitics of heart and sapwood vary vory 
much, so if after tapping he found the proportion of the former 
insufflcient, he went on to the noxt tree, the result being that 
throngh the hole rot set in. This destructive practice has only been 
discontinued in one Province.” 


‘Whilst the Forester's time has been occupied in vain attempts . 
to control the export of timber, works of reproduction and im- 
provemonthaye been neglected,” Although rales wero issued for 
clearings of inferior wood, and introduction of better species, 
iis sad that mo systems work ns been done, for vant of 
funds, 

A few cheenas have, however, becn sown with teak, in the 
same way as in the Burma tonngya plantations, and some small 
teak plantations made under Duich rule stil! remain, Of these 
old Butoh plantations, of which thera was formerly a eon- 
siderable arca, some have been cleared and absorbed in sur- 
rounding properties, others have been sold, and generally the 
trees now standing are only seedlings or stool shoots from the 
trees originally planted. One of these plantations is leased 
annually for Rs. 2-8 por anim, the branches being lopped and 
burned to manure the ground. ‘Tho trees still standing aro of 
all sizes up to 5 fect in girth, and ono of the plintations has 
been claimed by the Sinhalese by right of 50 years’ occupation. 

Thore aro other more recent teak plintations, but the soil is 

enerally unsuitable and the plants inferior, the best results 
faving been sbiained in tho Pattalam plantation in the North- 
‘Western Province, regarding which Mr. Vincent states :— +: 


“Tn the North. Western Provinee, two miles inland from Pattalatn; 
the Forester planted, in 1880 and 1881, 8 acres with toak, chiefly 6 
fect apart. An additional 4acroy has now been cleared. ‘The soil is a 
Jight sandy Joam, ‘The clearing is surrounded by forest, and as long ag 
that atands, is well protected from the wind, ‘The rainfall i 45 inches, 
The cost of clearing the original forest has been Rs. 30 an acre: this 
has bean met by savings made by the Forester during four years from 
his transport allowance. ‘The nursery work and planting out have 
been dono at od times by the Forester'a depot and baggage coolics, 
with some assistance from prisoners in the Puttalam jail and poll-tax 
defaulters. ‘The trees have grown very well, those of 1880 being 23 
feet high, but straggling and ill-shaped, having been planted 12 feet 
apart. ‘The five months’ seedlings put ont in Novembor,1881, 6 feet 
apart, are now 12 feet high; all are very healthy and complotely cover 
the ground. As the work may be said to hare been carried ont with- 
ont extra expense to Government, Mr. Maggiolini having at a paerifice 
of his personal comfort kept: down his travelling expenses, it appears 
most creditable that le should have sueceeded in making the first 
really successful teak plantation in Ceylon, in a position where ite un. 
Vimited extension is possible, although searcely advisable, The soil 
and climate are not suited for growing fine timber, and when the trees 
reach the height of the surrounling forest the upward growth will 
probably stop.” 
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The results of the teak cheenas is given asifollows 

« Pulukandwa,—The bost teak cheenas in the Eastern Province ate” 
near Palulangqa tank. In the oarlier attempts, in 1876, the teak « 
‘cod was gown when the cheena was cleared with tha Indian corn crop, 
ani no maniok or plantains wero allowed. In 1877 and 1878 some 
Jand was sown as the plantain crop was dying down. The soil is 
bad—gravelly and sandy loam of no grest depth, and having baen 
thoroughly exhausted by the crops, is now covered with illuk grass 
and venangu stool shoots, The trees are unequal, and they have 
generally a rather stunted appearance. ‘Those sown in 1876 are 20 
to 25 feet high, 1 foot 8 inches to 1 foot 7 inches in girth ; the younger 
troes are 20 fect high, and of 12 inches girth.” 

; Regarding the reserved Governmont forests, we read as fol- 
ison oo . 

“ Reserved Forest Lands proclaimed under the Timber Ordinance— 
Under Ordinance No, 12 of 1840, and under the present Timber 
Ordinance, various forests have at different times been proclaimedin the 
Government Gazette gs Reverved forest landa, in whieh either|no timber 
may be ent for an*purpose whatsoever, or in which no valuable wood 
may be cut for agricultnral implements. ‘Theso forests are situated 
in the Western, North-Western, Southern, and Central Provinces, 

4 Other Ressrves—Thera are also so-called reserves, which are not 
preslaimed as reserved forest lands under the Ordinance, but are held 

y the Government Agent as reserved owing to some circumstance, 
such as their being village grazing lands, éo., rendering their sale in 
advisable, 

 Althongh the two classes of reserred forest would appear to be 
qinite distinat, there is little real difference between them, When 
reserved forest Jande are proclaimed under the Ordinanee, the Kéralé 
or Pato, the name of the forest, ite situation and area are usually 
specified ss sent in by the native headman.” 

Tho value of these reserves may be calculated when it is stated 
that they have not been demarcated, and in only one or two 
instances was Mr. Vincent able to ascertain thelr situation, 

Mr. Vincent gives some interesting information regarding 
the land sales, ‘which we give as follows 

[would briefly draw attention to the ill-considered plan on w1 
Jand sales have hitherto been condueted, and their prejudical effect 
‘on the timber supply and on the Crown forest revenve, Ib as been 
shown elsewhere that the area of Crown land sold between 1838 and 
1880 amounted to 1,177,086 acres, the total sum realized being 
£1,871,689, or an average of over Sie, an acre, ‘The system has been 
to gel to the highest bidder any land applied for, the salo being free 
of ail claims and conditions as to cultivation, No thought was given 
to climatio reserves until 1878, when, owing to Sir Joseph Hooker's 
representations, come areas in the Central Province at high elevations 
wero saved, The roservation of foresta for fuel or timber has like~ 
miso been treated with tho same neglect, ‘The principle has been that 
all considerations mmat give way, aa Sir William Gregory state 
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‘in order to swell the revenue; to allow Jand in the most accessible 
places to be sold at the upset price of £1 per acre, when a small por- 
tion of the timber repays the cost of the land. We find, in conse- 
quence, that the forests in the most favorable position in the Western 
and Bouthern Provinees have been hought at the upset price of Sa. Bd. 
to £1 an acre, when at the time of purchase the timber alone must 
have been worth many time the price paid. Within the Inet few 

ears stripy of forest slong the navigable stronms in the Western 
Province have been bonghit sofely for the standing timber, the result 
Jeing that the native timber traders command the market, their 
foreste along the river banks possessing greator facilities of transport 
than we have in the Crown forests standing further back, 

“ Under the aystem by which land is now sold, from first to last the 
opinion of tho Forester is not called for it Is considered unnecessary 
ta ascortain, by menns of a reliablo official what offoct the anle of tha 

articular block will have on the surrounding land, Whether the 
Find is eovered with fine. timber forest or low scrub appears to be of 
no concern, as also whether an jeolnted block ora Part of a largo and 
valuable forest, I believe no moastires are taken Th the survey to give 
any but a plan of the block; its relative position to other blocks, to 
roads, rivers, villages or forests is not shown, nor is the plan necom= 
panied by any report as to the vegetation, soil, standing timber, & 
which the surveyor might ersily draw up, 80 that Government has, in 
reality, no data as a guide in according or refusing sanction to the 
pala. 

“To show the facility with which land can be bought even in direct, 
opposition to the authorities, I need only offer two instances. In the 
Eastern Province, since forest land has been no longer given for 
cheonas, the Mohammedan cultivators have attempted to buy it, osten- 
ibly for paddy cultivation, at the upset price of Rs. 10 an acre, In 
fone ease, application was made for a 25-acra block near Pulnkandwa 
tank, A Surveyor was sent out, and in addition cut ont a 50-ncre 
lock in the centre of a large aren af virgin forest, Captain Walker, 
the Forester, happening to meet the Surveyor on the spot, and seeing 
what damage might be cansed, was able to get a fair reserve price. of 
Re, 90 an acre put on the larger block, the nataral resalt being that it 
yas not sold, Similarly, a great deal of forest near Devilané was 
sold for the upset price, payable in instalments, ‘The three years! 
rotation of cheena crops have been taken off the soil, and it is now 
covered with illnk grass only, from which fires year after year spread 
into the surrounding forests, 

4 In the Colombo District, where so little forest remains, it wes only 
by chance that the sale of 700 acres of the best forest near Hanwella 
could be stopped, Availing himself probably of tho temporary 
absence from the Island of the Ton, T. Saunders, an individual who 
had previously bonght large areas of forest lond for tho timber only, 
applied for and got this large block surveyed, Had I not-clanced to 
hear it in time to represent matters to the Colonial Becreiary, the 
Jand would probably have been sold at tho upset price, when at the * 
lowest. estimate the timber now standing may be valued at Re. 150 an 
acre. ‘The opening up of the country is no doubt desirable, but Gov- 
ernment cannot be aware at what cost all other considerations are 
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walved, and for how slight a temporary ‘augmentation of revenue the 
property of the Crown is being so repidly diminished.” 

After giving an analysis of the cost of tho forest management 
in Coylon, Mr. Vincent sums up his conclusions regarding 
past work as follows :—~ 

“Tn the Provinces where timber works have heen carried ont, the 
cost of establishments forms 28 per cent. of tho grosa expenditure. 
In the Southern and Central Provinces it forms 65 per cent, For the 
whole of the Island, exclading ‘the Westera Province, the forest ga- 
tablishmenta have cost 52 per cent. of the total outlay. 

“To sum up the foregoing remarks, it will be scen that forest man- 
agement has in the past only boen # partial success. 

“Tho want of a well-organized system of forest administration bas 
made itself felt as regards— 


The Avea of the Forests and their Condition— 


“By great destruction through cheena cultivation, owing to the 
absence of a proper Jaw for protecting Crown lands; 

“By great diminution of area, in the aalo of tho best forest lands in 
the most accessible positions at nominal prices, also causing & permen- 
‘ont depreciation in the valua of other forost property ; 

“A neglect of all climatic and economic considerations, which 
point to the formation of proper resoryes in the hills and in the low 
country 5 

“ A continnance of tho evils of the license eystem, allowing con- 
trnetors to cut what and as they liked, and no change in the destructive 
habit of tapping ebony tree 

“ An absence of all organized messures of forest improvement, 
euch as thinning, planting, &¢. 5 


(Financial Success and Economio Working). 


« High working expenses, and absence of any arrangement between 
the Foresters as regarde labour rates, de, 

‘Tho share system, by which the capital required for conducting 
forest works had to ba borrowed by a native at 16 to 20 per cent., 
instead of being provided by Government from its cash balances, in- 
volving extravagant remuneration in kiad for work done, great waste 
‘of good material in the forest, and in addition affording’ great open- 
ings for theft 

% A total disrogard of the laws of supply and demand, each Provines 
endeavouring to bring the maximum quantity of wood to market ; 

“Large forced sales without any reserve price ; competition between 
‘Provinces in having auctions on the eame day, &e., ke. 5 

«© Qyor-measurement in making sales ; 

« A neglect to develops tho forest resources hy bringing now produots 
to market ; 

“An absence of any offectual measures for controlling timber 


transit, &e.” 


(To be continued). 
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Ir was with groat pean, that, in the New Year's Gazette, 
wo noticed Mr. B, H. Badon-Powell’s name amongst tho list 
of newly appointed Companions of tho Indian Empire, His 
connection with the Forest Department oxtended from 1869 
to 1881, during which timo, besides being engaged on special 
work regarding timber frauds to the extent of 3 or 4 Jakha 
of Rupees in Burmah, he was Conservator of Forests in the 
Punjab from 1869 to 1872, and from 1878 in 1879, and Offi- 
ciuting Inspector Genoral of Forests to the Government of 
India during 1873-74. Hoe was on special duty with the 
Government of India in 1879-81 to study reventio law and 
land-tonuros, and to advise regarding the Madras and Barmah 
Forest Acts, He was associated with Dr, Schlich as joint 
Editor of the “ Indian Forester” in 1875. 

But his best known work has been the compilation of the 
very useful Manuals of Indian Land Revenue and of Forest 
Jurisprudence, 

‘He is at present Additional Commissioner in tho Panjab, 
where he lately officiated as Judge of the Chief Court, and we 
wih him every success during the remainder of his career in 

a, 


SHORT NOTES ON THE NURSERY TREATMENT OF 
DEODAR AND OTHER TREES, AT RANIKHET,* 


Dropan—In this comtry deodar is best cown soon after 
tho soed ripens, or early in December, The ground for seed 
hods should he light loam, or what 4s termed good garden soil. 
Heavy clay soil, which binds in wet, and cracks under the hot 
sun of April and May, should be avoided, ‘The ground should 
not bo manured, only carefully hood, 15 inches or 18 inches 
deep, and levelled, and the seed sown in broad shallow drills 8 
inches apart. Should the spring provo dry, tho eds will require 
to be watered bofore the seed germinates, but this is not always 


* The greater portion of 
officially.” We reprint the 
perleace.—[ED ] 


wefnl notes wore written in 1875 and published 
ay emboily the resulta of long and mature ox- 
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necessary. When the seeds germinate and water is required, it 
4s betier to give a good copious watoring once in two or three 
days than a little every evening, the good effects of which is 
quite mullified hy the néxiday’s sun. By July the young plants 
are sufficiently Tango to handle, and should then bo transplanted 
in nursery Hines 9 inches apart and 6 inches in the lines, This 
work is best porformed by stretching a lino and cutting along 
it a trench with a hoe ova spade, and against the smooth surface 
of the bank (which should be as perpendicular as possible) 
thns formed, the young plunts are placed and supported by a 
handful of earth, care being taken to first fully extend their 
roots against the bank, The remainder of the earth being then 
replaced and levelled. ‘This is much better than transplanting 
by dibble, the hole made by which is frequently too shallow, the 
roots are thereby curled up, and tho plant makes no ‘pro- 
ross. 

2 By next rains the plants must again be transplanted in fines 
15 inches apart and 1 foot in the lines, care being taken to re- 
move them with a little ball of earth adhering to their roots, 
The samo care must be observed to fully extend their roots in 
the trench, and the ground should be pressed firmly about the 
roots to steady the plant, Tho plants soon establish ‘themselves, 
and nothing further is required than to keop thom freo from 
weeds. By the following rains, the third year Yrom sowing, the 
plants are ready for removal to the forests. 

‘The seedlings sent over to Naini Tal (distance 80 miles) are 
taken up without any of the original earth adhering to the roots, 
and immediately packed in baskets, a little earth being place 
round and among the roots to provent drying up on the way. 
Toond ovor plants of all ages, from 8 to € or? years’ old but 
the older soodlings have un ergone frequent transplanting in the 
nursery. It is not safe to send old doodar far, if more ‘than 18 
months have elapsed since the last transplanting. 

Cait, (Pinus excelsa.)—The same treatment a8 for deodar ap- 
plies to thie ince in the nursery. 

Gurr, (Pinus longifolia.) —The seed of this tree does not ripen 
until March or April according to situation, Sow then and 
transplant as directed for deodar. 

Baw-Oatc, (Quereus incana.)—Colleot acorns oirly in Decem- 
ber; gather from the tree, and not those that have fallen, which 
are generally worm-eaten, Any ordinary good soil, prepared as 
directod for deodar, will suffice for the oak. Sow like peas 
in broad drills a foot apart and 8 inches deep, keep free from 
weeds during the summer rains. During the second rains from 
sowing take up the young plants, lightly trim their roots, and 
transplant in lines 15 inchos apart ‘and $ inches in the lines. 
Again weed and occasionally stir the surface of the soil, and dur- 
ing the following rains remove to the forest if the planting is 
near at hand ; if vory distant, again remove into nursery lines in 
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tather poor soil, and transplant in tho forest noxt rains, Oale 
succeeds hest when transplanted during the rainy season. 

Honsr-Curswur, (Hseulus indica.)—Soon after the seed 
tipens, in November or December, sow in good rich soil in drills 
a foul upurl, 3 ur 4 inches deep, the seeds & inches apart. Kee 
froo from weeds during tho rains, and when the young trees sh 
their leaves in tho cold weather take them up, lightly trim their 
roots and transplant in good soil, in lines 18 inches apart and 1 
foot in the lines, Oceasionally stir the surface of the soil during 
the hot weather. No watering is required ; kecp free from 
woods, In the cold weather the plants are fit for removal to the 
forests. ‘They should be taken up without any earth adherin, 
to thoir roots, which, in the caso of distant planting, is a convent- 
noe and saving. 

Watxur, (Juglans regia.)—The same treatment of sowing, 
pruning the roots and transplanting, as directed for tho horso~ 
chesnut, applies to the walnut. These trees, in fact all deciduous 
trees, aro best transplanted coring the eold weather, 

‘AtnER, (Alnus nepalensis.)—This should be sown at the ond of 
February or beginning of March in very shallow drills, a, foot 
apart, on level ground, Afler sowing, the ground should be 
covered lightly with fern or grass and watered occasionally until 
tho seed germinates, after which gradually remove the covering, 
and weed, water and stir the soil as directed for deodar.  Vur- 
ing the following cold weather take up the seedlings, trim their 
roots with a sharp knife and transplant in lines as directed for 
horse-chesnnt and walnut. The plants, as in the caso of horse- 
chesnut and walnuts, are fit to remove to the forest the second 
cold weather from time of sowing. 

‘Acaota.—Choose 2 good Triablo soil which, when dry, dig 
about 18 inches deep. If tho land is not level, it should bs 
formed into small terraces secording to the lie of the ground, 
and across the terraces make beds 4 feet wide with 18 inch paths 
between. Sow in fine weather, early in February, in shallow 
drills across the beds and 8 inches apart, If the weather proves 
dry the beds must be well watered, as directed for deodar, and 
wien the young plants appear they should be kept free from 
reeds and tho seil hetween the drills frequently stirred with a 
small Dutch or draw-hoo. All watering, weeding and hoeing 
should he performed from the paths, and the beds not necdlessly 
trod upon. By the middle of July, being then 6 inches to a 
foot high, the seedlings will be ready to transplant. Any ordi- 
norily good ground, level or sloping, will do to transplant in, 
but care should be taken to avoid places subject to severe hoar 
frost. Take up the seedlings, line by line, with a digging fork, 
separate them into two sizes, and plant the largest in one plot 
in lines 15 inches apart and I foot in the lines ; the smaller 
plants put on another plot in lines 1 foot apart and 9 inches in 
the lines, and afterwards keep freo from weeds. By the follow- 
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ing rains tho plants will he ready to removo to tho forests or 
plantations. 

Evcatyrrvs.—Sow as directed for Acacias, 

About the middle of July take up the seedlings, separate 
thom into two sizes, and plant as directed for Acacias, and, as 
in their ease, also carefully avoid low damp places subject to 
severo hoar frost. Choose wet days for the work, and, when 
the plants aro established and weeds appear, hand-weed tho 
ines, or, if a fow fino days occur, first lightly hoe between the 
lines. Nover allow weeds to over-top the plants, or they will be 
drawn up, weakly and be unable to withstand the winter with- 
out protection. By the following rains the plants will be ready. 
to remove to the plantations, If tho plants are required for 
‘very exposed situations, instead of sowing the seeds in February, 
defar it till July, and thon sow in sandy or gravelly soil, sloping 
gently to the east. Line off the beds across the slope, inclining 
alittle one way for the paths to carry off heavy rain, The 
beds should not be level but sloping like the land, and raised 
2 few inches, by means of the earth taken from the paths. 
Sow the socds in very shallow drills across the beds, and when 
the young plants appear keep them free from weeds, About 
Christmas, or when snow is apprehended, cover the beds with 

rass tatties, raised 18 inches from the beds. This covering 
should romain until the middle of February, or later if tho 
Jocality is very cold and exposed. If the spring is dry, well 
water tho beds three times a week, or oftener if necessary, 
occasionally stirring the soil botwoon the drills to prevont ite 
caking ; and, when tho rains set in, take up the seedlings, 
separate them into sizes and plant as directed for spring-sown 
‘ones. Afterwards keep tho plants free from weeds and remove 
to the plantations the following rains. 

Unless the soil and situation ara very favorable, the several 
Kinds of gums should not be planted over 6,000 feet. Above 
this height they are liable to be hrokon. by heavy snow lodgin, 
upon their fops and branches and weighing thera to the ground, 

his year at Diinigiri, at an elevation of 6,500 feet, two largo 
blue ‘gums, 10 years’ old and over 60 fect high, wore broken 
short ahove the ground by snow lodging upon them, younger 
plants of the samo varicty ata similar elevation at Ranikhet 
wore also broken, while leafy plants of the same kind, 5 years’ 
old, at an elovation under 6,000 fect, eseapod, their leaves bein, 
smaller and not so dense. Acacias aro not so easily broken, ant 
may thorefore be planted ataslightly higher elevation ‘than 
that recommended for the Gum, Sint eare should be taken in 
planting cither tree to avoid damp dolls or flats subject to 
Tovere foar frost. Of Gum, the bine and iron bark Pucelyer 
tus globulue and Sideroaylon) aro tho best sorts to plant in tho 
hills ; and of Acacias, decurrens and Melanoaylon, 

W, Cnaw. 
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TO MAKE CHARCOAL,* 


Tre best sized wood for this purpose is of tho form understood 
as billets. An ordinary kiln for smelting measures 18 feet in 
diameter, and requires about 25,000 billets, cut as nearly as 
possible of the same length, Procure a pole about 25 feet long 
and 6 to 8 inches thick, straight, and of uniform thickness, 
Provido yourself with four forked sticks of the shape of Fig. 1. 
Erect tho pole perpendicularly on the spot where the kiln is to 
bo made, and place the four forked sticks round it, arranging 
pieces of wood from fork to fork and across, to make a hollow 

ce in the centre of the kiln, of about 18 square inches, as in 

‘ig. 2, for containing combustible matter. Provide the per- 
son stacking the billets with a yard measure, and with one end 
of tho meastire against the pole, let him sit at the other end and 
place the billets in an almost perpendicular position against ihe 
cross piocos, and as close together as possible, each coolio stack= 
ing Fight and left to join his neighbour’s work on either side. 
Thus he goes on stacking until he has come to the end of his 
measuro; all having done the same, a perfect circle will be the 
result, After having filled up with brashwood or old charcoal 
all interstices thore may be from crooked or large billets, each 
coolio pulls out his measure to another yard in length and prow 
ceeds as before, Having done this the third time, the kiln will 
measure 18 feet in diamoter, The coolies then mount the first 
ayer of billets and commence stacking from the pole, until thoy 
come to tho end of the second layer, making an allowance for 
tho curve, and go on a third and fourth layer, until the kiln is 
completed, as shown in Fig. 3. Cover in the wholo kiln with 
turf, 3 to 5 inches thick, turning the grass side inwards, com- 
meneing from the hottom ; after which throw a small quantity 
of loose carth over the turf, beating it down with the back of a 
spade ; if turf is not procurable, put a compact layer of earth over 
Jeaves and brushwood, moistened with water. 

After the whole kiln has been covered in, let one or two men. 
ascend and pull out the pole, leaving an empty space from top 
fo bottom. Fram the top, drop in # ladle full of ignited char- 
coal, and immediately this is done, open ont one turf at the 
bottom of the kiln, say at A, This will cause a draught of air 
in the direction of ADC, My. 4, and in a fow minutes, denso 
smoko will be seen ascending a C, and vapour condensing 
on tho coating, after which flames will burst forth. Let, this 
continue for ive or ten minutes, till it is clear that the billets 
in the centre of the kiln are on fire, when a man must be sent 
up with a, large turf to close the opening at C, over which he 


© ‘The above paper was found amonget the Dehra Dan office records, and ha 
heen rerrnted hore for the benefit of rouders of the ‘“Indion Forester ;” it is not 
jated,—[ ED.. 
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should sprinkle earth to keep in all flame, and secure uniform 
combustion in all parts of the kin. From this moment no. 

must be allowed to escape ie any part of the kiln. When the 
opening at C lias been closed, ono at B should be mado. | The 
billets In the dircction of DA and DB will then ignite faster 
than any other, and when smoke is seen escaping between every 
turf in the dircction of AC and BC, the openings at A and ri 
must be closed and fresh ones made, say at E and F 5 theso 
will be closed in their tra and others made at G, H, I, and J, 
Fig. 5. Shortly aftor this, smoke will be seen to issue uniform- 
ly from every crevice, when all air holes at the bottom must be 
closed. After the charring is complete, the whole kiln will fall 
jn at the end of two or three days, according to size, and 
assume something of the shape in Pb. 6. 

Earth mast then be thrown on with shovels to extinguish 
all smoke, and at the end of 36 hours, the charcoal may be 
raked out, A fow buckets of water should be in readiness, if 
required to put out the sparks of fire which may romain. 

jreat care must he taken to stop every fissure in the casing, 
and if from bad managemont the heap settles, and the easing 
falls in at any part, tho cavity must be filled up with green 
wood kept ready for the purpose, and the covering replaced. 
‘As soon as the dense amoke ceases, and the wood burns with 
a light transparent smoke, the whole must be closed in and 
watched, lest any fissures appear. ‘ 

In burning in pits, vyent-holes aro made in the sides, and the 
covering of sods being of smaller extent, is easily formed, and 
the wood is more conveniently packed, as shown in Fig. 7; the 
logs in tho middle of the lower course should be dry with a few 
chips and refuse charcoal from former kilns among them. 

Sometimes, it may be convenient to form a kiln by digging 
out the side of a hill, (7%. 8,) but in all cases the system is the 
same, If the process is properly conducted, the bulk of char- 
red wood is not greatly reduced. 

In climates where Vegetation is rapid, it is not necessary 
to cut down trees for Sharccal, but meroly to lop off lower 
branches ; refuse wood should be used in the manufacture, and 
dry wood is superior to wet, as it splits more easily and saves 
Yahor. On dry forest hind, a crop of wood sufficient for charcoal 
can be obtained every fifth or sixth year, and on marshy land, 
every third year. 

Some woods are better suited for the purpose than others. 
Hard woods, with a close grain, mako the best charcoal ; in 
England, oak, elm, beech, and ash, are generally used. ‘The 
following abound in many parts of India, and amongst others 
have been found suitable for the manufacture :— 

Bal, Shorea robusta, Their, Acacia Catechu. 
Biss, Dalbergia Sisaoo, | ‘Teak, Tectona grandis. 
Bikar, Acacia arabic Nim, Azadirachta indica. 
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Bandun, Oojeinia dalberginides, | Box, Buaus sempervirens. 

Lohira, Tecoma widutata, Cale, Quereua incana. 

Soft woods with an open grain and quick growth ara not $0 
well adapted for making furnace charcoal: white and resinous 
woods are seldom used, The comparative value of Indian hard 
wooils in charcoal muking is an interesting subject of inquiry, 
and careful experiments to determine the Lest sorts of timber 
for special purposes are required : the proportionate produce 
from 1000 parts of several kinds is given by Brande, as 
follows -—~ 

Ebony, ase ae B00 | Boxy ve vee one 202 
Satin wood, ... 207 | Fir, oo we 18L 

‘The Beypore Tron Company, I believe, find the loppings and 
ihinnings of the teak plantations in Malatar specizliy adopted 
for smelting purposes, and in a short timo the pranings of 
sisnt, &e., in tho canal plantations of the Punjab and North 
West Provineos may be equally valuable. Tho utilising of 
thinnings and of refuse timber is urged upon all Forest officers. 

Tho economic preparation of charcoal at the different hill 
stations is mast important, and the best mode of initiating it, is 
to collect the charcoal burners and to give them practical ine 
struction by firing a small kiln in their presence, Tho outturn 
of slow charring is so much larger than that obiained by their 
rude process in open pits, that they will generally be fornd to 
sdopt the principle of a’elosed kin, In several experimenta 
in the Himalaya, where the common Ban oak (Quereus incena) 
was used, one-third more in bulk was obtained than by the 
common method, and the charcoal was in larger pieces, heavier, 
and well charred. Wicker baskets, being elastic, do not break 
the charcoal and aro genorally used for transport. 

H. Cinanory, 
late Conservator of Forests, 


INTERNATIONAL FORESTRY EXHIBITION, ~~. 
Edinburgh, 1894, 


Wr givo below the list of subjects for prize essays at the Ruin 
burgh Foresizy Exhibition, and hops, for the honor of the Indian 
Forest Department, that some of our readers will compete. 


ESSAYS AND REPORTS. 


Coneise Practical Essays on the subjccts enumerated below 
would bo much appreciated, and would assist the labours of the 
Surors and Reporters. 

Systematic Collections of Forest Produce, specially illustrat. 
ing’ the sources of Supply and the methods of Manufacture in 
different Provinces, with accompanying Reports, are solicited. 


Any 
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auch Reports or Collections must be forwarded direct to 


mo on or before A4th June, 1884, end thoy will be immediately 
acknowledged and roferred to the several Sections, 

Diplomas, Medals, and Money Prizes will bo awarded on the 
recommendation of competent Jurors. 


hw 
2 


3 


13, 


i 
15, 


On the Formation and Management of Porost Nurseti 

On the Formation and Management of Plantations in various 
Sites, Altitudes, and Exposures, 

On the Present and Prospective Sources of the Timber Sup~ 
plios of Great Britain, with Statistica of the varions des 
eriptions of ‘Timber Imported during the past 25 yea 

Report, with Specimens, of any ILard Wood likely to anpply 
the place of Box Wood for Wood-engraving, 

On the Afforesting of Mountains and other Waste Lands, with 
details of the method adopted and the results obtained, ‘To 
be accompanied with Drawings, Photographs, or Models, 

On the effects of Forests on Humidity of Soil and Climate, 
from personal observations made by the Author in any 
Country or Locality, 

On the Treatment of Uoppice and the Utilisation of Branches 
and Fragments of Forest Produce, with the view of dim- 
inishing waste, 

On the Growth and Management of Eucalyptus Plantations, 
and their economic uses, 

On tho best Method of preventing Erosion of River Banks, 

with Iluetrations, 

On the comparative advantages of the various Methods of 
producing and harvesting Cinchona Bark, with Specimens, 
On tho ravages of Tree and ‘Timber destroying Iusects, with 

Specimene and Illnstrations. 

On the ravages of Mollusks and other Marine Timber des- 

troying Animals (excluding Insects). 

On the Destructive Influence on Wood of Fungi and other 
Planta, 

On the Supply of Teak Wood for Ship-building parposes, 

On the Utilisation of Forest Produce in the manufacture of 

Paper, 


“"The Executive Committee are anxious to obtain Reports on the 
Forest Productions of our own Crowa Colonies or Foreign Countries, 
accompanied by Specimens, 


Gronaz Caves, Secretary, 
8 George 1V. Bridge, Edinbnegh, 
(Late Indian Forest Department). 


Jy: Notes, Queries AND Fxrnacts, 


THE PREPARATION OF RHEEA FIBRE. 


One of the most important cconomic questions that has presented 
itself for solution of late years is the utilisation of the rheea, 
or China grass plant—which is also known under the name of 
ramie—for textile purposes. And the importance of that ques- 
tion becomes national when considered in connection with our 
Indian and Colonial possessions, The difficulty in solving tho 
quostion has not lain in the cultivation of the plant, for’ that 
point haz long since been setiled. Within certain limits theea 
caw bo grown in any climate, and Indin and the British colonies 
offer unusnal facilities, and present yast and appropriate fiolls 
for that enterpriso, whilo it can be, and is, grown in most Huro- 
ean countries. All this has long been demonstrated ; not s0, 
jowever, the commercial utilisation of the fibre, which up to 
the present time would appear to bo a problem only partially 
solved, notwithstanding the time, thought, labour, md capital 
expended upon it. ‘The difficulty has lain in the decortication 
of tho stems of the plant, and Tour times during the present 
century official action has been taken by the Government in the 
endeavour to elucidate the question. ‘The first effort for utilising 
the plant dates from 1803, when Dr, Roxburgh siarled the 
mrestion, and the second from 1840, when attention was again 
Erected to it by Colonel Jenkins, "The third attempt in this 
direction was inade in 1869, when the Indian Government 
offered a reward of £5,000 for the best machine for separating 
the fibre from the stems and lurk of rheea in its green or 
freshly ett state, The Indian Government was led to this step 
by tho strong conviction, based upon ample evidence, that the 
only obstacle to the development of an extensive trade in this 
product was tho want of suitable means for decorticating the 
plant. This offer, however, led lo only one machine bein; 
suhmitted for trial, although several comptors had ontore 
their names. ‘This apparatis was that of Mr. Greig, of Edin- 
burgh, but after careful trial by Genoral (then Lieutenant- 
Colonel) Hyde it was found that‘it did not fulfil the conditions 
laid dowa ly the Government, and therefore the full price of 
£5,000 was ‘not awarded. In’ consideration, however, of the 
inventor having male a Lond fide and meritorious attempt to 
solvo the question, he was awarded a ‘donation of £1,500, 
Other unsuccessful attempts were subsoquontly made, and even 
tually tho Government found themselves obliged to withdraw 
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the offered prize. This, however, was only for a time, for 
invention was still rife in this direction, and in 1881 the Gov- 
ernment re-offored tho £6,000, Another compotition took placo, 
at which several machines were tried, but the trials, as before, 
proved barren of any practical results, and up to the presont 
Fie no machine hna heen found capable of dealing successfully 
with this es in the green state. 

‘The withdrawal of the stimulus, however, does not appear to 
have dumped inventive ardour, for the tubject was still pursued 
in many directions. Nor ean wo wonder at this when we ro- 
momber the value of the fibre as regards strength. This was 
shown in the case of somo rheea fibre from Assam oxperi~ 
mented with in 1852 by Dr. Forbos Royle, which, as compared 
with St. Potersburg hemp, was in the ratio of 280 to 160, while 
the wild rheea from Assim was as high as 843, But, above 
and beyond this, rheea has the widest range of possible appli- 
cations of any fibro as shown by an exhaustive report now 
before us on the preparntion and uso of theea fibre by De. 
Forbes Watson, published in 1875, at which date Dr. Watson 
was the reporter on the products of India to the Secretary of 
Stato at the India Office. Amongst the fibres which already 
enter largely into textilo manufactures, flax is perhaps the one 
which possesses the most extended range of application—from 
the ronghest canvas and cordage to the finest lace ; yet tho 
range of rheea is even greater still. Dr. Watson points out 
that this is due partly €0 the superlative degree in which it 
possesses certain qualities, such as fineness, strength, and lustre, 
not usually associated in the same perfection in any single fibre, 
and partly to the curious intermediate position which it holds 
hetween the usual vegetable and animal fibres, Although a 
vegetahle fibre, its hairiness assimilates it to wool, and its gloss 
and fineness to silk. The resemblance to wool rheea shows in 
common with other nettles—the Neilyherry nottle, for instance, 
which is, however, so very rough and hairy that it could never 
compete with smooth fibres such as flax, whereas rheen ean he 
rendered fit for either use. Thus rheea combines the whole 
range of applications of hemp, to which it is superior in almost 
every respect, with almost the whole range of the uses of flax, 
excepting, perhaps, its use for body linen, together with certain 
other uses for which only the animal fibres, wool and silk, have 
hitherto been employed. Amongst others whe have sought to 
yender China grass available for the spinner is M, A. Pavier, 
and ho succeeded abont a yeat ago in solving the question of 
decortication in the grecn state in a satisfactory manner. M 
Favier’s process—the oxperiments with which were reported by 
us at the time*—consists in subjecting the plant to the action of 
steam for a period varying from ten to twénty-five minutes’ 

£ os 


* Vide Inox, Vol. XX,, pre 80. 
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according to the length of time the plant has been éut, After 
steaming, the fibro and its adjuncts were easily stripped from 
tho wood. ‘The importance and value of this invention will bo 
realised when it is remembered that tho plant is cultivated ab 
Jong distances from tho localities where the fibre is prepared for 
the market, The consequence is that for every hundred weight 
of fibre about a ton of woody material has fo be transported. 
Nor is this tho only evil, for the gummy matter in which the 
fibro is embeded Lecomes dried up during transport, and the 
separtion of the fbre is thus rendored dificult and even impos- 
sible, innsmuch as some of the fibre is left adhering to the 
wood. Tt will thus bo scan that M. Favier's process’ greatly 
simplifies the commercial production of the fibre wp toa cer= 
lain point, for, aise very sinall vost, it gives Ue uxuufaciurer 
the whole of the fibre in the plant treated. But it still stops 
short of what is requived in that it delivers the fibre in ribands 
with its cementitious matter and outer skin attached. To re 
move this, varions methods haye Leen tried, but, as far as wo 
are aware, without general success—that is to say, the fibro 
cannot always be obtained of such a uniformly ‘good. quality as 
to constitute a commoreially reliable article, ‘Tho fact is, at- 
tention has been too largely given to mechanieal methods of 
manipulation and too little to chemical processes, 
Seeing, then, that decortieation had been successfully necom- 
ished without the aid of machinery, it occurred to Messrs, 
GW. H. Brogden & Co., of Grosham House, London, who had 
interestod themselves in M. Favier's invention, that tho process 
of utilisation might bo carried forward in a similar manner— 
that is, without mechanical ‘Yo this end, they suhmittod 
tho matter to the distingnished French chemist, Professor 
Frémy, Member of the Institute of France, who is well known 
for his researches into the nature of fibrous plants and the ques 
tion of their preparation for the market. Professor Frémy 
thoroughily investigated the matter from a chemical point of 
view, and at length brought it to a successful and what ap- 
poars to us, on investigation, to he a practical issuo, And hero 
wo may observe that one great bar to previous sticcess was tho 
absence of exact knowledvo as to the nature of the constituents 
of that portion of the plant which contains the fibro, or, in 
other words, the casing or bark surrounding the woody stem of 
the rhoea. ‘Professor Frémy therefore commenced to inv 
gate in this direction, and, as determined by him, the casing 
consists of the cutose, or onter skin, within which is tho vas- 
culose containing the fibre and other conjoined matter known as 
cellulose, between which and the woody stom is the pectose or 
gum which causes tho skin or bark asa wholo, fibre included, 
to adhere to thin wood. The Professor next proceeded to 
ascertain the nature of these various substances, and in tho 
result, he found thutNthe vasculoso and pectose were soluble 
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in an alkali under certain conditions, and that the cellulose was 
insoluble, He thon sought a method of releasing the fibre 
from its imprisonment, which object he effects by dissolving 
out the eutaso, vasculose, and pectose by a very simple process, 
‘obtaining the Abre clean and free from all éxtrancous adher- 
ent matter and ready for the spinner, In order, however, to 
ensure as a result a perfectly uniform and marketable article, 
the Professor uses various chemicals at the sevoral stages of 
the process. Those, however, are not administered haphazard 
or by rule of thumb, as has heen tho enso in some processes 
bearing in the same direction, and which have consequently 
failed in tho sense that they have not yot taken their places as 
commercial snecosses, Professor Frémy therefore submits the 
plant which ho hus to treat, to careful examination, und, now 
cording to ita nature and the charactor of its components, he 
determinos the proportions and nature of the varions chemicals 
to be employed at the several stages. The possibility of failara 
thus appears to be eliminated, anil the production of a fibre of 
uniform and reliable quality, no longer remains a matter of 
chanee, but is rendered 2 comparative certainty. Tho success 
of tha two processes of M. Favier and M. Fréiy having been 
assured experimontally, it was determined to combine their 
working in ona cantinnous operation. Machinery was therefore 
put up in France on a scale sufficiently large to fhirly approxi- 
imate to practical working, and to demonstrate the practicabilit 

of the combined inventions. ‘The experimental works are situated 
in the Routo d’Orleans, Grand Montrouge, just outside Paris, 
‘and a seriea of demonstrations were recently given there hy 
Mossts. G. W. H. Brogden & Co., of Gresham House, London. 
The trials were carried ont by M. Albert Alfvoy under tho 
aupervision of M. Urhain, who is Professor Hrémy's Chief 
‘Aesistant and Co-patentes, and were attended by Dr. Forbes 
Watson, Mr. ©. 5, Collyer, Mr. C.J. Taylor, lute Member of 
tho General Assembly, New Zealand, Mr. Healy (Intely from 
India), M. Barbe, M.Favier, Mr. G. Brogden, Mr. Casper, Mr. 
Porry F. Nursey, C.K, and a number of other gentlemen repro 
senting those interested in the matter under consideration. 

"The trials extended over soveral daya, and wero most intorest~ 
ing, involving as they did the combined processes anil their sp- 
plication to theca grown in France and Ragland. The French 
plants treated were grown at La Reolle, near Bordoanx, whilst 
Tie English <pecimens were grown at Strailfeklsaye by the 
Duke of Wellington, who has taken an active interest in the 
gqnestion at issne for some years piste Tho English rhea was 
taken by Dr. Forbes Wation, who carried out, some special ex 
poriments with it, One of the objects of Dr. Watson's experi. 
Prents was, by treating rheea cut at certain stages of growth, to 
feeertain at which stago tho plant yields the best fibre, and 
Consequently how many crops can be raised in the year with the 
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host advantago. This question has ofton prosonted itself as one 
of the points to be dotermined, and advantage has been taken of 
the prosont opportunity with a view to the solution of tho quos 
tion. Mr. C.J. Taylor also took with him a sample of New 
Zealand flax, which was successfully treated by the process. In 
all casos the thee was used in its green state and was compira- 
tively freshly cut, As carried out at Montrouge the process 
consists in first treating the rheea according to M. Favier’s in- 
vention. Tho apparaius employed for this purpose is very simple 
and inoxponsive, consisting merely of a stout deal trough or box 
abont 8 feet long, 2 fect wide, and 1 foot 8 inches deep. The 
box hasa hinged lid and a false open bottom, under which steam 
at a low prossure is admitted hy a perforated pipe, there heing 
an outlet for the condensed water at ono ond of the box. Into 
this box the bundles of rheea were placed, the lid closed, steam 
turned on, and in about twenty minutes it was invariably found 
that the bark had been sufficiently softened to allow of its heing 
roadily and rapidly stripped off by hand, together with the whole 
of the fibre, in what ney he exlled ribands. Thus the process of 
decortication is effectively accomplished in a few minutes, instend 
of requiring, as it sometimes docs in the retting process, days 
and even wocks, and being at the best attended with uncertainty 
as to results, as is also the caso when decortication is effected hy 
machinery. | Moreovor, the retting’ process, which is simply 
steeping the out plants in water, is a delicate operation, requir~ 
ing constant watching, to say nothing of its serious inconveni- 
enco from a sanitary point of view on account of the pestilential 
emanations from the retteries, In fact, retting is considered hy 
somo as wholly inapplicable to rheca, as the fermentation is so 
rapid and cnorgetic that it may easily become destructive to the 
fibro, Moreover, the tops of the items are much more tender 
thnn the lower and more wooly portions, so that the upper 
parts stand a chanco of being over-retted, and the fibre ontirely 
spoilt bafore the lower thicker woody sticks have been attacked 
by fermentation, The samo difference may also oceur in the 
stoms themselves, some in the same crop being slender and 
sucoulent, whilst others aro much more fully devoloped and 
woody. But to return to the process, decortication by steam 
having been effected, the work of M. Favier ceases, and the 

rocoss is now carried forward by M. Frémy. The ribands 
having been produced, the fibre in them has to be freed from 
the surrounding mucilaginons secretions, ‘fo this end, after 
examination in the laboratory, they aro laid on circular motal 
irays, which are placed one above the other a short distance 
apart in a vertical perforated metal cylinder, When charged 
this cylinder is placed within a strong iron cylinder containing 
a known quantity of water, to which an alkali is added in cer- 
tain proportions. Within the cylinder is a steam coil for 
hoating the water, and, steam having been turned on, tho tem- 
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peraturo is raised to a certain point, when the cylinder i 
steam-tight, The process of boiling is vonaieed des ieee 
surotintil tho temperaturo—and consequently the steam pressure 
-—within the eylinder has attained a high degree, On the com. 
pletion of ths putt of the process, which osenpies about four 

jours, and upon the careful carrying out of which the succose 
of the whole mainly depends, the cementitions matter eurround- 
ing the fibro is found to hava heen transformed into a substance 
sosily dissolved, ‘The fhrous mass is then removed to a contrl= 
fugel machine, in which it is deprived of fts surplus alkaline 
moisture, and it is then placed in a weak solution of hydron 
chloric acid for a short time, It is then transferred to a bath of 
pure cold water, in which it remains for about an hour, and it 
is subsequently placed for a shart time in a weak acid bath, 
after which itn again washed in cold water, and dri for the 
_ It is a vory easy thing to watch and detail the various opera- 
tions connected with this ingenious process, but it can afford 
no indication of the amount of time and Jahour, mental and 
physical, expended upon it in bringing it to its present successful 
Issue. "This indication, however, was afforded to those who 
followed the operations ai Montrougo by a highly interesting 
visit to the government Inboratory in Paris, of which Professor 
Frémy is Chief and M. Urbain sous-ohe/, and where those 
gentlemen oxplained the details of their process and made their 
Visitors familiaz with the progressive steps of their investigations. 
There they were shown the various constituents of the bark— 
taken asa whole—of the rheea, as well as numerous samples 
of the fibre produced by the processes we have described, many 
‘of which had the most delicate silky appearance. The visitors 
also proceeded to Louviers, near Houen, where a factory has 
hoen ‘acquired, in which there is machinery alroady erected for 
preparing the Hiro according to the processes wo have deseibed 
Eide malo of one. ton por day. Tiere is also machinery for 
spinning the fibro into yarns. 

‘Such, then, are the means hy which it is expected the China 
grass will bo enabled to competo successfully with other flrous 
Plints. Tho results of the combined processes justify this 
oxpectation, being, so far as they go, eminently satisfactory. 
If generally adopted, they will not only enable the fibre to te 

roduced at a much lower cost, and much bettor in quality than 
Picherto, but {hey will doubles lead to th sueoessfu utilisation 
of vast dracts of eligible land for the cultivation of China grass, 
land upon which, up to the prosent, its cultivation would nob 
pay on account of the heavy cost of transport from the field to 
The works, 'The successful issue would prove a boon to India 
and our Colonies, whilst the industry might also be pursued 
much nearer home owing to the adaptability of the plant toa 
wide range of climate. Ib appears to be the solution of a great 
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industrial problem, and we hope to see tho new industry to 
which it points fully developed, 


‘The problem of tho moe! 1 proparation of rheoa fibro— 
which is practically identical with China grass—has for many 

eats past occupied the attention of engineers and inventors, 
Dnt until very recently its solution appeared na fur off as it wag 
at the commencement of the present century, when the ques- 
tion was first inken up by the Government. Endeayours have 
Jong been made in various directions to utilise this plant for 
the production of textile fabries, but without general success, 
owing to the difficaltics attending ils profitable decortication. 
Four times within tho prosent century has rheea been the 
subject of official action, while within ‘the last fourteen years 
a prize of £5,000 has heen twice offered by the Indian Govern- 
ment, twice competed for, and twice withdrawn in consequence 
of all the mechanical means submitted for trial haying failed 
to mect tho requirements of the Government. We have, how- 
ever, recently had an opportunity of inspecting the working 
of a machine which appears most effectually to dispose of the 
question, It separates the fibre from the woody stem of the 
green rheea, and at the same time cleanses it from all extrane- 
ous adhorené matter, producing it in good condition for tho 
market, and this without any previons or subsequent treatment. 
This machine is the invention of Mr. H. (. Smith, and is 
mannfactured by Messrs. Death and Ellwood, of Leicester, It 
consists of a cast-iron framing about 3 fect high, 2 feet wide, 
and 8 feet deep from front to lack, carrying a revolving drum 
about 18 inches in diameter and 12 inches wide. 'The drum is 
fitted with a series of beaters which pass near to the edge of a 
feoding table about 12 inches wide, the dram boing covered in 
with an iron hood, From beneath the feeding table a thin 
sheet of wator is made to play in a constant stream against the 
drum at a certain pressure and angle, and this constitutes the 
whole of the apparatus. The filrous plants are fed in by hand 
‘on the feeding table, and are simply held up to the beaters by a 
cushion or backing of water, by which means the whole of the 
extraneons matter is removed, and tho fibro produced in a 
remarkably short time and in excellent condition, The secret 
of success’ is undoubtedly due to the backing of water, which 
offers a yiolding medium for holding up cach and every fibro, 
individually, to the action of the beaters. 

The machine has been inyented about a year, and several 
have been made and sent out to India, where they are now 
doing goad work upon various kinds of fibrous plants. It does 
nol, however, appear to have hitherto ocenrred to anyone to try 
the effect of the machine in preparing tho fibre of tho rhea 
plant, This was probably on account of the woody naturo of 
the rhoea stalk, which, it might he assumed, would cause dam- 
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ago to the fibro if tho stalk woro beaton in a machine running 
at a high velocity. A fow weeks since, however, the machine 
was brought under the notice of Dr. Forbes Watson, who, from 
his long practical acquaintance with fibrous plants, at once 
conceived the idea that with the water backing it would suc- 
cessfully treat tho rheoa, He therofore at ones put the machine 
to the test, and found that his surmises were correct, and that 
theon fibro could he effectually produced in a simple and speedy 
manner, A private demonstration at which we were present 
was recently given at Messrs, George Jennings’s Works, Stan- 
gate Wharf, Lambeth, upon which occasion there were prosent 

onoral Hydo, of the India Office, the Hon. Henry Berkeloy, 
Mr. C. B. Collyer, and the representatives of some of the lead- 
ing firms in the fibre trado, ‘The experiments wore conducted 
by Dr, Forbes Watson, and consisted primarily in the treatment 
of some then grown’ in England, as well es other atelks of 
rheer grown in Irance, it should be observed that in practice 
tho rheea would be treated freshly cut and in its greon and 
juicy condition, In tho present instance, howover, the English 
stalks wero cut on the 30th of October, and although they had 
been as far as possible proserved green, they were not of course 
in a condition to justify the expectation of the best results, 
But notwithstanding this they were all succossfully treated, the 
fibre coming ont nich hotter than had been anticipated. In 
one of the tosts 115 stems of the Mrench rheea were troated 
by the operator, and the bro produced clean and free from 
all adherent articlos in three and three: quastor. minutes, thus 
showing the rapidity with which the work can bo carried on, 
Besidos tho rheea soveral varieties of fibroas plants were put 
throughtihe machine, including the Foureroya gigantea, an in- 
dian aloe, the Sunseveira zeylaniea, or howstring homp, as it is 
called by the natives, the yucca, and the Phormium tenaz or 
New Zealand flax. ‘All these wero succossfilly treated, and, 
considering that none of them were freshly cut, and that, more~ 
over, they were garden specimens of tho various species, the 
fibre loft the machine in a clean and satisfactory condition. 
Tt was thus amply shown that the solution of the problem of 
the mechanical preparation of rheea fibre had been at length 
effectually folved, "The opinion of several experts in the matior 
of fibrés wns that the treatment of the rheca plant had been 
fully and fairly aecomplished. The invention is in the hands of 
Mr. ©. E. Collyer, of 141, Fonchurch Strect, London, who 
ahewed the visitors some samples of fibre of the Sanseveira 
zeylaniea and tho Mourereya gigantea which had boon prepared by 
the machines in India and sent over in bales by Mossts. Staines 
and Co,, of Coimbatoro, Madras, and with which the fibre just 
produced from the same ayecies of plant compared favourably, 
eenaidering the unfavourable cireumstances, already referred to, 
under which the demonstration was carried out—Zron. 
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Deap Branones perrmentat.—I have been asked whether 
the statement lately going the rounds of the American papers 
that “a dead branch ona tree makes almost as great a strain 
on the main plant for moisture as does a living one” ia acura’ 
or not. The statement is coupled with another referring to its 
practical application in tree culture, the conclusion being that 
ore dead branch ‘should be at once cut away.” Briefly it 
might be answered that the first statement is true in the main, 
and that, without any doubt at all, the conclusion is a wise one, 
and ought to be followed in practice, ‘To explain this matter 
will take considerably more space, and in order to understand it 
we must go to vegetable phystology and engnire into the nature 
of the evaporation of water from plants. It was loug supposed 
to be a physiological process, and was considered to be entirely 
different from ordinary physical evaporation. As long as tl 
view was held the process was called transpiration, to distinguish 
it from the physical process. ‘The breathing pores, the stomata, 
which occur in the epidermis of all leaves in great numbers, 
were supposed to be organs of transpiration, which was consider, 
ed to be one of the most important functions of the leaf. 

Within a few years, however, our knowledge of these matfers 
has been greatly increased, and we now know that the escape of 
water from the leaf does not differ in any way from the evapora- 
tion of water from any other moist surface. A leaf is a mass of 
culls, every ous of which is gorged with watery matter, which in 
a dry atmosphere, as a matter of course, tends to escape. The 
epidermis, composed of dryish impervious cells, which entirely 

rounds the watery culls of tho leaf, would prevent almost 
completely the evaporation of water from the latter were it not 
for the breathing pores before mentioned. These pores are for 
permitting the free ingress and egress of gases, particularly 
oxygen, earhonie acid, and probably, also ammonia. Now, when 
the pores are open for their legitimate purpose, it happens that 
more or Jess water escapes if the air is dry. If the air happens 
to be very moiat, the loss of water through the breathing pores is 
very little, or even none at all.* 

We may put it in this way: The leaf loses water simply be- 
cause it is a watery structure; ite epidermis is designed to 
prevent this loss, and the breathing pores with their power of 
opening and closing are for the same purpose. A leaf-instead 
of being an organ of evaporation is actually a structure in which 
evaporation is quite successfully checked. Carofal experiments 
made under my supervision in the lowa Agricultural College in 
1880 by Miss Ida Twitchell, a graduate student, demonstrated 
that the evaporation from a moist piece of dead wood was 
exactly like that from a living leaf. Now, when a dead branch 


* ‘This is contradicted by McNab, “ Ontlines of Botany,” page 100, who state 
‘as the rerslt of experiments made’ by himself, that transpiration in a saturate 
atmorphoro with mnshine, a8 in a greenhouse, is greater than in dry ain—[ED ] 
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is long enough to keep continually moist in the intericr, it will 
in dry ir constantly lose water by evaporation from ita surface. 
This water so lost is taken from the tree, and must have been 
supplied directly or indirectly by the living portions. Moreover, 
it must be remembered that a living branch is well protected 
against loss of water through evaporation by the epidermis 
which covers all ite surface when young, or the impervious cork 
Bark which is alwaye found on it when older. - When a branch 
dies, these protecting devices soon full into decay, and the water, 
s0 carefully guarded by the living parts of the plant, is wasted 
by evaporation.—Prov. C. H. Bussey (in the New York Trix 
bune.)—Journal of Horticulture. 


Tuasee SiLx iv Caota Nacrur.—tThe following extract is from 
the Appendix to the Administration Report of the Chota Nagpur 
Division for the year 1882-83 :— 

About Rs. 89,000 worth of tusser cocoons, manufactured into 
silk, were exported from Hazaribagh to Moorshedabad and other 
pace while from Manbhoom and Singbhoom 2,500 and 10,600 

thans respectively of the cocoons were exported during the 
past year, against the same quantity exported from Singbhoom 
and 7506 kahans exported from Manbhoom in 1881-82. The 
Deputy Commissioners of Singbhoom and Manbhoom are both 
of opinion that the yield of cocoons in the past year in both 
districts was very large, though the Singhhoom ryots, to whom 
Tapoke on the subject, complained of ihe emall crop they had 

rot ; while the Deputy Commissioner of Singbhoom says that 

low rate at which they were sold in tho market prevented a 
large quantity from being exported. 

have for several years past been engaged in making en- 
quiries about the tusser industry, which might possibly, under 
efficient and intelligent management, hecome a source of great 
wealth to the Division. 

‘Tusser cocoons at present are grown cither in the jungle tracts 
of Singhhoom and the Tributary States, or in Manbhoom and 
the villages in the east of the Lohardugga and Hazaribagh dis 
tricts, Yn the jungle tracts they are grown chiefly in the jungle 
surrounding villages in which there is little cleared land, and 
1d from these villages is yearly decreasing, as the extension 
of clearances moves the jungles further from the village sito. 
More than once I have asked the people why they had given up 
growing tusser in these villages. ‘They hava said, “ Why, sehib, 
Gwhen wo grew tusser the jungle was close to our houses, but now 
ook how far off it is,”” As native superstition requires the tus- 
ser grower and all his family to submit to a number of ascetia 
observances, withont which a good crop cannot be expected, the 
people naturally give up growing a crop which entails so much 
trouble and long journey fo the jungies, when they can got very 
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nearly, if not quite, as large profits from crops grown close to 
their doors. without half the labour and annoyance required by 
the rules of tusser cultivation, 

In tho moro cultivated villages of Singbhoom, Lohardu, 
Manbhoom, and East Hazaribagh the lusser worms are ted ont 
pollarded asun* trees, some of which havo been planted for the 
purpose, but the greater number are remnants of the jungle 
Which once surrounded the villigo, ‘The ustial number of treos 
tended by each man is from 10 to 20, ‘The average yield, as far 
as I could ascertain from enquiries made from a number of tus 
ser-cultivators in Singhhoom, is about 30 cocoons per tree, though 
ina good year a treo ought to yield about 100 cocoons, so that the 
average numbor of cocoons yielded by an average of 15 trees 
is about 450; and if tho price paid bo 8 annas per 80 cocoons, 
all that ho and his family get for their watch of about a month, 
continued day and night, is a little more thin Rs, 5-8. If this 
wore all that could he looked for, the number of people who 
would go through the drudgery of watching, and the minuto 
observaneos as to cleanliness and food necessary, would be ver 
small. It is only the chance of a bumper erop of 100 cocoons 
or more per treo that induces cultivators to try their luck in the 
trade. ‘tho number who exltivate tnsser is yearly decreasing, 
and will decline very considerably in a sories’of years if heavy 
rain and wind should make the yield as bad as it was last year 
in Eastern Loharduggn. 

On tho other hand, a largely increasing demand for tusser is 
springing up in Englind, and during my stay there last your T 
visited Maclosfield, and spent some diys ‘with Mr. Brockleburst, 
who owns the largest silk mills in thut city, and discussed the 
subject with him and Mr. Wardle, who suporintended the 

reparation of the dyed silks sent hy the India Ofiico to the 

Paris Exhibition, is the heal of a hye dyeing firm at Leas, 
and, has been for years engaged in making experiments in 
dyoing tusser. 

From what I Iearnt from them, and from somo correspondence 
Ihave hal with Mr. Wardle, it appears that the Engtish silk 
firms aro prepared to take any quantity of tusser waste at from 
1s. to 1s. 6d. a pound, hut thet higher’ prices for unreeled sill 
would not now pay in England, while at anything like prosent 
tates for cocoons here this price would be utterly unremunerative. 
Now they can get largo supplios from China at these rates, but 
they have no information whether theso supplies will keep pace 
with the increasing demands of tho trade, or whether the China 
worm, which feeds on the oak-tree, is domesticated or feeds in 
tho jungles. In the lation ene sho supuly is not likely to bo 
lurgely inereasod, and a rise in prices, if tho demand still conti- 
nues, may, if the work of production could be reduced, make the 
export even of Indian tusser waste pay. 


* Terminalia tomentosa, 
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Tho China tusser silk is naturally white, and does not require 
Bleaching, whereas it is a very dificult matter to bleach the 
Indian tusser, The latter is therefore much more expensive than 
the Chinese for all white silks, and can only compete with it at 
prosent prices in dyod goods and those of its natural colour 3 

ut Mr. Wardle writes to me on the 10th March this year—“I 
should be much delighted if Indian tusser could replace Chinese 5 
T find itis preferred by the spinners.” But exeopt when used 
as waste, ho says—“ It must be reeled where labour is cheap,” 
as it will not pay for reeling in England, 

The price of recled China tuaser given by him in the Tettor 
above quoted is from 5s. to 5s. bd, per Pound 3 but to make a 
pound of silk according to Major Cousmaker’s experiments re~ 
gros an average of 486 cocoons snd though the cocoons of 

Sota Nagpur are kirger Un those of Bombay, where Major 
Cousmnaker's experiments wore made, yet as far its 1 learn from 
enquiries among the natives, his estimate must be considered to 
represent very fairly the outturn from cocoons in this country. 
‘At tho rate cf 8 annas for eighty cocoons, the cost of obtain- 
ing a pound of silk would he more than Rs, 2-8, or about the 
price of the best reeled China silk at home without the cost of 
reeling. Therefore, before even ‘reeled tusser can pay exporters 
well, the price at home must be increased, or the cost of produc- 
tion must be materially reduced. Feeding tusser worms on asin 
treos will never pay, as the trees cover a large space, and the 
yield of the number of trees which one or one family can look 
after is very small ; but if ryots could be induced to plant hedges 
of Lagerstremia indica (a shrub on which Major Cousmaker suc- 
cossfilly reared cocoons in Bombay) in the gardens close to their 
houses as they now plant opium and vegetables, the yield of 
cocoons could be very largely increased. On an acre of wide- 
spreading asun trees only about 440 trees, yielding an average 
crop of about 13,000 cocoons, could be grown ; whereas, Major 
Cousmakor has reared an average of 20,205 cocoons to the acre 
on Layerstremia, and probably more could be reared on hedges 
close to a ryot’s house and constantly looked after by himself and 
his family.” But of course tho ryots will nat do this without tho 
hopes ofa large profit, and they must therefore be ablo to get 
from the small patches of Lagerstremia they can plant in their 
gardens moro than they now get from the fow asin trees they 
fan look after. Ifa man now gets an average of only about 
Res. 5-8, and the industry is declining, it will require at least an 
average reccipt of Rs. 8'to make the cultivation fairly popular 5 
while, if it could he increased to Rs, 10, the number, of tusser 
cultivators would bo very largely increased, but only if a family 
can look after about an’ acre of hedge planted about two fect 
apart, and it is only by experiment that an area a family, can 
Yook after can be ascertained. In order to make a profit on 
reeled silk at prosent prices, it would, considering tho expenses 
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of setting up and maintaining filatures with recling machines, 
added to those of supervision and transport, be necessary to he 
able to buy the cocoons at not more that 2s. or Re. 1 for the 
quantity required to make a pound of silk. This would be about 
in round numbers 440 cocoons, or 110 for 4 annas—a prico 
much less than thal now given; but if, ou the other lund, the 
average yield could be raised to 20,000 cocoons an acre by sub- 
stituting Lagerstramia hedges for asun trees, a ryot could on 
one-fifth of an acre procure cocoons which he would sell for 
nearly Rs. 10 at tho filature. 

‘Here, however, another question would arise—Could a ryot 
and his family look after more than one-fifth of an acre? and if 
they could not, I very much doubt whether the prospect of get 
ting only Rs. 10 would bo held by the more enterprising ryots, 
sucel Kooiries and Koormis, who would alone undertake the 
cultivation of a Lagerstremia plot, to be sufficient to compensate 
them for their trouble, especially as the cocoons must be brought 
to tho filature before this price could be got. Tam afraid this 
‘would detract greatly from the attractions which the receipt of 
Rs, 50 for the crop grown on an acre would present if tusser 
only required the care requisite for ordinary crops. ‘Therefore, 
even supposing that a pioneer of the trade did appear possessed of 
the very stire qualities necessary to overcome prejudices of the 
ryots, the capital necessary to make a profit after many failures 
and a patience not easily discouraged, the success of his endeavours 
would be doubtful ; but if he did succeed, I believe that owing to 
the increasing demand for tusser he would make a large fortune, 
provided the facilities for increasing production in China are not 
greater than those in India ; and as ono successful experimentalist 
would find his example followed hy many others, the wealth of 
the country would be enormously increased by a large and pros- 

eros trae, which would, owing to the cheapness and abun- 

lance of labour which the country will probably always furnish, 
and the probable absence of competition from other countries 
if Chinese tosser is once beaten out of the market, be likely to 
be permanent. 


Forramny av Howe ann Anroav.—Vast as the available miner 
‘al wealth of the world undoubtedly is, in utilising such items 
St Has conl and iron, there is tho disquieting feeling that every 
ear’s consumption is a slice irretrievably gone from the whole, 
With timber the easo is different, for if the advice of tho old 
laird of Dumbiedykes to his son, “to be ayo sticking in a tree, 
for it will grow while you are sleeping,” be adequately followed, 

perennial supply of wood is assured.” If this planting of trees 
“has boon too much neglected in the past, it is so far due to the 
fact that for a long period re-afforesting was not only umneces~ 
sary but mischievous. The forests got, by ever so many ages, 
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the start of man in the strugele for possession of the earth's 
surface, ond since the advent of man he has had toilsomely to 
win back the soil from tho primeval forest. Trees, however, 
play an important part in the goneral economy of the globe, and 
the preservation of an adoquais amount of forest is as essential 
to human interests ns is the removal of the remainder. Timber 
is everywhere a primo necessity for constructive purposes, and 
in most parts of the world it is th only fuel. Equally importe 
ant is ils climatic influence. Althongh not increasing the 
rainfall, forests hnsband the rain after it haa fallen, and so pre= 
vont its too rapid flow from the soil. ‘They thus help to regulate 
the flow of rivers and to provent disastrous floods, while hy 
checking evaporation they modify the temperature. Thoy fur- 
ther protoct the soil from denudation, especially on mountain 
sides, which, exposed to rain and torrents, soon gets washed. 
away. It has only been by sad experience that those olimatic 
affects of disforesting have heen discovered. Turkey, Italy, 
Pranee, anil Spain have all suifered severely from ihe denuda- 
tion due to the destruction of the forests which oneo clad their , 
momniain slopes, and historians havo atiribnted the decadence of 
Spain largely to this cause, ‘Tho barrenness of the once fortile 
Palestine, of Syria, and of Cypras has heen brought about in 
the same way, while the famines of India and China can be 
much more certainly traced to the disappearance of their moun- 
tain forests than to the coming or going of sunspots, While 
many countries hava thus reduced their area of forest below 
what ig absolutely required for the maintenance of the best 
physical conditions, as largo a number find the homo supply of 
timber inadequate for their economic wants. Great Britata thus 
imports most of its timber, and tha samo is true, though to a 
much less extent, of the principal Enropean mations. The chief 
sources of timber supply are Scandinavia, Russia, and North 
‘America, The last is atill comparatively rich in primeval forest, 
but forest fires, the browsing of cattle and consequent destruc 
tion of seedlings, and ihe growing demand for timber by the 
Americans themselves for industrial purposes, are bringing the 
time within measurable distance when the New World will hava 
need forall its forests. If proof of this wore required, tt is to 
be found in the fact ihat at the present time the forest acreaga 
of tho United States is less than 2 fourth of the total snrfice—a 
amaller proportion than is found in Russia, Swedon, and Austria, 
and about the game as that in thickly-péopled Prussia, It pe 
also noted in these columns a few days azo seth segned 
Canada that the consumption of coal had doubled in cig! * aad 
owing partly to the great and increasing scarcity of eles in the 
settled districts, The timber exporting countries of Buroy ie ae 
pelieved to have already renched the limit of their sapacity, in 
this respect. With an over-increasing demand for tim a eres 
fore, tho prospect that the supply will keep pace with 7 is noi 
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reassuring. Certain it is that in the fntnro more attention will 
have to be paid to the formation and management of woods, 
and to the utilisation for this purposo of waste lands, if the 
futuro progress of civilisation is nob to be impeded’ by the 
scarcity of timber. 

With its moist climate, its abundance of coal, and its great 
facilitios for importing timhor, Britain docs not greatly feel the 
inconvenience of depending on other countries for its wood 
supplics, and consequently it has given little attention to the 
growing of timbor, Less forinnate in these respects, Continent- 
al nations have heon led by the force of cirenmstances to study 
the science and practise the art of forestry with a devotion 
altogethor unknown in this country, In Germany and France, 
for examplo, n forest is regarded as go much capital, repre 
sented by 80 many cubio feot of wood, while “the amount of 
wood "—to quote from a recent paper by Colonel Pearson— 
« produocd exch year by its growth ropresents the interest 
thereon, and, in fict, is the revenue of the forest.” A quantity 
of timber equal to the ai increase of wood can, therefore, 
‘be cut down without diminishing the original yolume of wood. 
That tho greatest possible revenue may be obtained, Continental 
foresters seo that the productive powers of the toil aro utilised 
to the utmost, also that the annnal revenue of wood is taken 
from the ground in the way that shall least interfere with the 
coutinuous growth of the st. In this latter matter the Eng- 
lish differs from tho Continental practice. In this country it 
is the usual custom to cut down the mature crop and to plant 
again ; on the Continent the annual revenue of timber is obtain= 
ed by cutting down a tree here and another there, the gaps 
thns caused in tho forest heing loft to he filled up by seedlings 
naturally sown. ‘Tho thoroughness which characterises the 
management of tho timber crop in such countries as Germany is 
geen in the aconrate maps that are prepared of the various forest 
districts, with accompanying descriptions of the kind of timbor 
and of the age of the tres in each. There ix Wiis nol a tree in 
any of the woods, big or swall, that is not recorded, and that has 
not its futuro marked out for it in the working plan of the 
forest of which it belongs. ‘The intelligence displayed in the 
management of Continental forests is due to the exccllent train- 
ing received by those in chargo of them in the Schools of Fores- 
try, Theso were founded in Germany so carly as the your 1717, 
and now they are to bo found in every important Ruropean 
country except Britain. Austria, according to a recent return 
potsessos nino of these schools, each with its diractor and a ptalf 
of professors numbering from two to twelve, ‘The small King- 
dom of Saxony has its forestry academy, with ten professors 
and assistants. Prussia has three such institutions, with a total 
professoriate of 29; while there are no fewer than six classes 
of forestry in tho University of Munich. France bas fewer 
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forestry schools, but in the great institution at Nancy, founded 
in 1824, she pessssied probably tha bost specimen of its kind in 
tho world. Lnssia has four such schools, while Italy, Denmark, 
Swoden, Switzerland, and even Spain, have each at least one 
establishinent for tbe trainings of foresters. ‘The course of ine 
struction is, asa rule, extonsive and thorough, for, besides forest- 
culture, it ‘usually includos such subjects as botany, zoology, 
entomology, mineralogy, geology, and chomistry, besides goodesy 
anddraughting. Cundidates for admission to those forest acade- 
miesare selected with great care, only those who have attained a 
high etandard of education, and who aro able to maintain them- 
selves thronghout their course of study, being admitted, The 
result, according to a recent account of German forestry, is that 
“a thorough forester in Prussia is an adept in natural history 
relative to forests and their inhabitants, at the samo time a 
geologist, botanist, and chemist, and tho possessor of a good 

moral Knowledge of the laws of his country. Ile knows every 
Hot of land in his disiriet ; at tho various stations he notes. the 
rainfall, the forco and direction of the prevailing winds, their 
Inmnidity and dryness, the temperature, &e.”” 

The negloct of forestry in Britain, as shown in the total 
absence of schools of forestry, is all the more remarkable from 
tho fact that a demand exists for the education such schools can 
alone supply. A knowledge of forestry is required by candi- 
dates for the Indian Forest Service, and to obtain it men 
aro sont from this country to study at the French academy in 
Nancy. It is a fact that the British Empire presents the most 
extensive forests of any conntry in the world, these having an 
area of 340,000,000 acres, and'already tho neod of proper forest 
management is being felt throughout’ our vast foreign and colo- 
nial possessions, ‘Ihe conservation of tho forests of India, and 
the re-nfforesting of tracts that have suffered from the injudicious 
removal of timber, now forms ono of the most important de- 

artmonts of Indian administration, ‘The Government of the 
Bape hus lately beoome alivo to tho necossity of preserving its 
forests, and, for lack of a proporly-quatified English forester, 
they have had to give tho appointment of Forest Commissioner, 
with a salary of £800 per annum, to a Frenchman, who does 
not even know our Ianguage. ‘Tho forests of Cyprus have also 
recently been put under chy 9 of a French forester. With 
India and tho Colonies to supply, a British School of Forestry 
ought to be one of tho most flourishing educational institutions 
in tho country, ‘The demand for foresters at home is certainly 
not great, Scarcely 4 per cont, of the acreage of Great Britain 
js covered with wood, and not 13 per cent. of Ireland, as com- 
pared with 16 per cont. in France, 23 in Prussia, 81 in Austria, 
and 42} in Russia, This, howover, is no reason why the little 
we have—and 2,500,000 is not so contemptible an acreage of 
forest, after all—should not be laid out and managed to the best, 
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advantage. With tho exception of 125,000 neres of Crown 
forests—Windsor Park, Now Forest, and the Forest of Dean— 
which aro under careful management, all our woods and planta~ 
tions, are in the hands of private owners. That judicious, and 
consequently profitnhle manegemant, of these has heen tho ex- 
ception is not surprising, since tho owners, without instruction 
thomsclves in the science and art of forestry, have not been able 
to obtain the services of properly trained foresters. The ques- 
tion also arises whother our acreage of wood could not. be con- 
siderably and profitably increased. It would be obviously 
foolish fo plant timber on land that might be put to better use, 
but there are, as was pointed out by Sir J, Lubbock lately in 
the House of Commons, in Scotland and Wales alone from 5 to 
6 millions of acros of land ab present almost valueless, and much 
of which, especially on tho sides of hills and slopes, might, in 
tho opinion of competent authorities, be advantageously plant= 
ed with trees, Ireland is ono of the least ‘eansod countries of 
Europo; it has, however, extonsive waste lands, which from 
their situation and character would never repay the cost of 
reclamation for purposes of tillage. Theso might by re-a‘forest~ 
ing bo brought to yiold a largo revenue, to the great benefit of 
the sister iso, What may be done in this way, at_a com- 
paratively small cost, was lately shown hy Viscount Powers~ 
court in a letter to the Times, in which he, gavo particulars of 
the planting of 1000 acres of wood on a hitherto waste part of 
his estates in county Wicklow, The profitable working of the 
present woodlands would, however, prove the strongest induco~ 
ment to proprictors to plant timber on their waste lands, and 
nothing would moro hasten such a constimmation than the 
establishmont in this country of a thoroughly equipped school 
of forestry, from which men competent fo form and manage 
forests could he obtained. Apathy, born of ignorance, is, it 
must bo confessed, the attitude of the British public on the 
question of forestry education. Probably no better mothod of 
enlightening the country as to the aimsand methods of scientific 
sylviculture could havo been hit upon than that of holding a 
groat International Forestry Exhibition.— Weekly Scotsman. 


Brze.—An interesting article concerning the topography, 
climate, and industries of Spanish Honduras, written by one of a 
party of Americans during a short trip into the interior, was re~ 
cently given in the New Orleans Lumberman. We make the few 
following extracts concerning tho Mahogany industry of the 
cotmtry :—Bolize is the largest port on this side of Central 
America, says the writor, aut the largest export port for maho- 
gany.. ‘the exports of mahogany Inst year equalled 5,000,000 
superficial fect, and it is ostimated that'during the eurrent year 
the amonnt will reach 7,000,000 fect, One-half of this is 
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handled by tho Belizo Bstato Company, Tho weight of the 
mahogany is estimated at 5,000 pounds to the 1,000 superficial 
feot, and about 10 per cent. less when seasoned. ‘The freight 
to Hngland is ten dols, per ton. We visited one church which 
hs an altar made of seventy different kinds of native woods, 
all of which were very beautiful and susceptible of a fine finish. 
We afterwards visited a native cabinet shop which was of the 
most primitive style imaginable. Whip saws were used for 
sawing timber, A Mr. Kindred, long engaged in trado, in- 
formed us that his firm hauled their wood from 6 to 10 miles 
on carts, nlso ran some wood along distance through ditches 
and canals, One log, recently handled, had to be hewn. down 
from 7 fet in diameter in order to float it in their canal to 
market, wasting fully three-sovenths of the log. 

‘The streots of Belize uro narrow and irregular, but are kept 
very clean. ‘Tho police are hlackmen. ‘The bush is very dense 
and hunters are sent ont who mark the trees, and put a corre- 
sponding mark on a stick they earry, gotting paid 50 conts a 
tree for every ono they find, “Wages average from 10 dols. to 
12 dols.a month and “found.” ‘The wood is all shipped to 
English markets, bringing now from 120 dols. to 800 dols. per 
1,000 feet. Dishonest mensnrements and low prices prevent 
them from shipping the wood to United States markets. 

‘When wo reached Livingston wo went ashore with a Mr. 
Ford, mahogany cutter, who hnndles nhout 500,000 feet annually. 
Ho ‘gets his timber ott entizely by manual labour ; hauling ‘it 
on skids by tho natives from one-fourth to half a mile, floating 
it to the port. 

‘We artanged to take a trip up the Uina River to Santiago. 
We went about 50 miles the first day through an almost un- 
broken wilderness of tropie foliage and scenory, The soil is a 
rich, dark loam, and looks capable of producing io an unlimited 
ctleht. Followed a mahogany road about 2 mile into tho woods. 
Found tho road good and the land very rich, and mainly level, 
covered mostly with a growth of small corosa pulm, and vory 
easily cultivated, and ought to ho cleared at a cost not exceeding 
5 dols, per acre. The Ulua passes through the great plain of 
Lala, which is about 70 miles long and 30 miles wide, and has 
eon’ formed by ihe washings of ges from the mountains that 
surround it, making one of the richost and most productive soils 
on the earth's suriace; evorything being planted by simply 
cutting down and burning thé bush, then making a hole with & 
sharp stick and dropping the seed into it. 

‘Ahout 65 miles up the river wo camo to the village of 
Urraco, situated on a high bluff, ‘Tho entire village tarned out 
to greet us, somo naked, and tho balance but thinly clad. A 
mnthogany bank is located Hero, and we saw several fine logs 
squared ready to ship. A novel sight seen here was eight men 
running a cross-cut saw cutting the end of a log, and the ninth 
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man standing on the log hossing the other eight, ‘Two men had 
hold of the handles, one at each, and the other six, threa on 
ench side, were pulling ropes attached to the handles of the 
saw. 

‘Wo passed soveral mahogany banks and rafts during the day 
and at dark tiod up ab Plya Padre, near the mahogany bank of 
Mr. Bain, His foreman informed us that in 1882 they cut 500 
Jogs, 200,000 feet, and expoets to cut 600 logs this year, equal 
to 250,000 feet, ata cost of 12,000 dols, Io employs forty 
men in the winter and twenty in the summer. 

‘While the boat was taking on mahogany blocks for fuel, we 
took a stroll of ahout 2 milos into the woods over a well-con- 
structod logging road, Saw stumps of several mahogany and 
cedar’ trees that had been cut, and found thet the oft-repeated 
statoment that from 10 to 15 fect of the choicest. timher was left 
in the stump and entirely wasted is false, and that, on the con= 
trary, the trees wero cut within from 8 to 6 fect of the ground 
on an average, and only when an occasional tree would grow 
with long and narrow roots (similar to cypress knees) above 

ound were the stumps of greator height, and in such eases but 
Kilo valuable timber was left standing 

‘We all rode over to sce Take Yojoa; by riding to the top of 
ahigh peak we gota full view of the lake, which is about 20 
miles long and 10 miles wide, and, with tho exception of a 
small valley at each end, is surrounded by mountains 1,200 to 
1,500 feet high. ‘Tho lake is surrounded by denso woods on all 
sides, excepting about 10 miles of the shore on the north-east 
end, | Saw several mahogany trees on the shore, and mensured 
one that was about 7 feet in diameter. 

‘We took an early start next morning, to explore the lake in 
canoes ; six of us got into one and rowed along the shore to 
the extreme south-west, stopping several times to examine the 
mahogany and cedar irees, which grew pluntifully along the 
hanks and far up on the mountain side. At ono place wo 
found an Indian making a canoe ont of a mahogany tree which 
would have made 8,000 feat of choice lumber. 

Two others and myself, on mule-back, ascended the Cumbra 
Peak, about 1,500 feet above San Pedro, and obtained an ex- 
cellont view of the great Sula Plain, which stretches out as far 
as the eye can reach, with the Ulua and Chamelicon Rivers, 
from 5 to 18 miles apart, making a serpentine course through 
it to the sea. 

‘After describing the various other features of the country, 
‘his sitet oonclndes aa: follows r-=o.enin Up, are bave travel. 
Jed 150 miles up the Ulua River through a plain of boundless 
wealth in soil and forests. The valuable woods have been cut 
but a few miles back from its banks, while they extend 10 to 
20 miles to the well-timbored foot hills and mountains. The 
same plain oxtends to Yojoa, gradually increasing in altitude to 
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fa height of 1,000 foot ; while another but smaller plain extonds 
from the north-east shore of Take Yojoa, to the Blanco River, 
with occasional interruptions, equally ag productive ; and yet 
another on the south-west end of the lake, gradually rising till 
it roaches Sunta Barbara, The sumo plain of Sula extends from 
2 to 18 miles wost of the Chamelicon; so that within a dis- 
tance of 100 miles of the sea a great variety of climate and soil 
is found, with as healthy a climate as canbe found anywhere, 
‘We havo travelled over a large portion of the country by canoe, 
mule, and railroad, through the Jow lands, over morintains, an 
in the bush, and have used every means of obtaining informa~ 
tion concerning the timber and. agricultural resources of the 
country, and are thoroughly convinced that with sufficient 
capital, well directed, cither or both can be carried on at an ime 
menso profit.—Timber Trades Journal, 


‘Wr loarn that Fronch ingonuity bas hit upon a plan to substic 
iuto other woods for mahogany, by the following process, and 
which might bo practised on birch, ash, limo, &e,, with every 
prospect of success. ‘The first operation is to plano the surface 
of any species of close-grained wood until its perfeotly smooth, 
and doe rab it with diluted nitrous acid, to preparo ib for the 
materials to be subsequently applied, These consist of onc-and- 
hail ounces of dragon's blood, dissolyod in a pint of spirits of 
wine, and one-third of that quantity of earbonate of soda, mixed 
together and filtered ; the iquid in this state is thon laid upon 
the wood with a soft bruch, and when dry the application is ro- 
peated, with very little alteration, till the wood possesses all the 
appearance of mahogany. 


‘A Swepren Marc Facrony.—At Jonkoping, Swoden, is the 
oldest and largest match factory in the world, It was estab 
lished 100 years ago, and there are now to be seen specimens 
of the matches used at the beginning of the prosont century, 
consisting of big fagots of woot furnished with a handle and a 
tip to dip in a bail of culphur. ‘The wood from which the 

resent kind of matches is mado is taken from the adjacent 
Rrests, which aro divided into fifty sections. Every genyane 
soction is cut and then replanted with young trees, "Tho trees 
are hewed into planks in the forest and ext into slivers in tho 
factory. ‘Tho boxes are made of the outside of the trees. The 
factories are on tho banks of lakes which are connected with 
‘one another by wide canals, ‘Millions of matches are turned 
out each day, Somo idea of whore thoy all go to may bo 
‘obtained from tho statement that there aré at least 260,000,000 
Of matches burned each day in tho United States, or an average 
Of five matches for each person.—Témber Trades Journal. 
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Taar Loa!—Tho great Fronch walnut log brought across 
the waters by LL, Hirsch and Brother, New York City, says the 
Ghieago Lumberman, was recently out in two, and halt of it 
made into veneers, ‘A twelve foot cross-out saw was especially 
made to cut it, but ina half day it was broken, and a larger 
one made, ‘Two days of constant sawing were required to 
complete the job, Then tho log had to be quartered, becwuss 
tho largest voneer Knifo was nol equal to the emergency. ‘The 
veneers made from the log are described as having n handsome 
black and orange colour, and heautifally figured. ‘The quarter 
that was owt contained about 12,000 fect of voncors, which is a 
basis for estimating the contents of the whole log at 96,000 
feet—Timber Trades Journal. 


Tae Forssr Aor mw Bowpay.—The ryots in the Colaba col- 
lectorate, to tho numbor it is represented of about twenty-six 
thousand, have lately petitioned the authorities for an alteration 
of the Indian Forost Act of 1878. The ryotwari complain 
with a good deal of bitterness of the rales framed by the Bom- 
bay Government under the Act, by which it appears they aro 
debarred from utilising the forest Vrodues—leppings, dried 
leaves, and fuel—for what is called rab, or tho burning of 
their fields preparatory to their cultivation ; and they ask to 
bo reinstated in their immemorial privileges in respect of 
the forest and jungle generally. Taxation, already oppressive 
enough, is, they point out in their petition, onerously increased 
hy the present rules, and a tax of onc rupeo per cartload of thorny 
bushes for making fences and for purposes of rad is urged as a 
specific hardship of magnitude—Jioneer. 
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NOTE ON THE GROWTH OF SOME INTRODUCED 
TREES AT THE CAPE. 


Mosr people have heard how European fruit trees and vege- 
tables hav thriven when introdweed into Australia, especially 
in the south-east temperate corner, which embraces Victoria and 
the greator part of New South Wales. A continental flora, rich 
in strong species and ina variety of species suited to every 
shade of environment, would naturally make terrible inroads into 
‘a restricted island flora. Tho little temperate region of Aus- 
tralia is cut off from the vast temperate region encireling the 
northern hemisphere by the semi-iropical region of central and 
northern Australia and the equatorial seas anil islands farthor 
north, a prosents the spectacle of the world’s great tropical 
continent with a climatically temperate fringe of highlands eling- 
ing to its southern extremity, ‘Tho temporate zone of Africa 
is still smaller than that of Australia. 

In this temperate fringe of Africa there are now only small 
forest tracts, comprising altogether something under 200 square 
miles in area, There has heen a considerable destruction of 
forests sinco the advent of the white man to South Africa (about 
200 years ago) ; and there are fossil indications of pre-historic 
forests; hut it is unlikely that the temperate forest region of 
South Africa was ever comparable, in point of size, to that of 
Australia, While, therefore, tho temperate forest region of 
‘Australia has evolved the noble genus of Bucalypts, the smaller 
forest region of South Africa has evolved no trees sufficiently 
remarkable to be heard of outside their own habitat. Sneeze~ 
woo! (Pteroylon utile) isa timber, which in point of durability, 
ranks with teak, yarrah and greenheart ; and if there were 
only enough of stink-wood (Oreodaphne bullata)* it would keep 
most imported timber out of the market, But stink-wood 

* It is remarkable that in the widely separated forest floras of Cape Colony 
a Me jeira the most valuable forest tree in hoth countries is a speciea of Oree- 
duphoe, 


> 
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is scarce and snecze-wood small; and yellow-wood the most 
abundant and best growing tree, has a poor reputation as tim- 
der. Tho temperate forest flora of Africa in fact is a small 
weak island flora, and when wo consider how the strong eonti- 
nental floras of the northern hemisphere are making good their 
footing in the strong island flora of Australia, we may now 
concludo, that in South Africa there is every’ hope of very 
materially improving the forest resources of the country by 
a judicious introduction of exotic timbers. 

In Cape Colony a limited but successful attempt has been 
made to plant exotic trees on a largo seale. That exotics have 
not been largely plinted is seareely to be wondered at, when it 
is considered that it is only quito recently that attention has 
leon turned to proserving the fine natural forests of the country. 
‘Ag in other colonies, there are botanical gardons in large towns, 
very usoful dissominators of seals and plants and young troes. 
But the young trees sold are usually frnit trees, The pine and 
oak plantations ucar Cape Town are the only examplo of the 
planting of exotic timber trecs on any large scale. [havo used 
tho word “plantations,” but “woods” is the proper torm to 
employ. The Cnpe Town pino woods are composed of two 

ines, Pinus Pinaster (tho pin maritime of the French), and 

‘nus pinea (the stone pine of Italy). Theso pine woods aro 
ono of the most remarkuble features in the charming strip of 
fortile eamtry stroivhing along tha south-east or temperate side 
of the Table Mountain range. Like true pines they reproduce 
thomsélves with the greatest fu In. favourable positions 
the young pines como up like grass under the old trees, Even 
on-ie acdhern, or dry warm, side of Table Mountain, plan 
tation owners are in the habit of clean-cutting the pine planta- 
tiona, and leaving reproduction to take care of its a When it 
fails, a it must sometimes with this treatment, artificial sowings 
yield an abundant crop of secdlings. Unfortunately fire some- 
times destroys large areas of these pine plantations. Outsido 
the wooded gorges of Table Mountsin, tho only indigenous tree 
is Leucodendron argenteum, commoniy called tho silver-tree, 
from the white silvery tomentum, which coyers tho leaves like 
tho nap of asilk hat. The habitat of this peculiar treo is con- 
fined to tho more cool temperate climate of the Cape peninsula. 
At proity sylvan Wynberg, and clsewhero on the slopes of ‘Table 
Mountain, thero aro natural woods of the silver-tree—sparse 
open woods with foliage glittering white in the mild clear light 
of this latitude. Into these unique woods have crept the dark 
Buropean pines, and tho mingled tints are picturesque, offer- 
ing food for reflection. How far will tha strong obtrusive but 
usofal northern species eventually oust the protty useless south 
erner ? Black and white oxist here side by side, as elsewhere 
in Cape Colony, and, just at present, there is room for both. 
Pinus Pinaster and Pinus pinea are tho only two pines which 
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have become naturalized in Cape Colony. The Scotch fir, men- 
tioned in hooks of travels as growing abundantly at Cape Town, 
is Pinus pinea, Scotch fir ot pine being the colonial name for 
that spacing. Mr, Lister, tha Morest Oitieer of the Cape divi- 
sion, who has had along experionce with Pinus pinea and Pins 
Pinaster, estimates the raio of growth of the second at about 
half that of tho bluo-gum, and of the first about half that of 
the second. The blue-gum at the Cape does not appear to 
grow quite so fast as on the Nilgiris. Probably the acre-inere- 
ment of a close plantation of Pinus Pinaster is about five tons 
(dry wood), and of Pinus prinea not more than two or three tons, 
‘Phe edible seed of Pinus pinea is not utilized in Cape Colony + its 
timber is superior to that of the faster growing Pinus Pinaster, 
Both pines show distinct annual rings, quito ns distinct appa- 
rently as the rings in pine wood grown’ in Europe. European 
pileh-pine and deal aro very larycly imported : in fact, Nor- 
way den] is as common in Cape Colony as it isin England. The 
tropical white-ant is unknown in Cape Colony, so that a tough 
light wood such as deal is tho most generally useful that could 
ho grown. Some stumps of Pinus pines on the northern slopes 
cof Tablo Monntain gave an average of from five to eight rings per 
inch of radius : this was with trees 25 years old. In the more 
recently scttled castern portions of Capo Colony there are natu- 
rally not tho large pine plantations which aro sv pleasing a 
feature in the Capo peninsula, But as far as can be judged 
from planting on a small seale, Pinus Pinaster seems to succeed 
as wl in the cast of tho Colony as in the different climate of 
the wost (1 shall conclude this notice with some remarks on the 
climato of Capo Colony). Some interesting planting, mostly of 
Pinus Pinaster, has been done on tho bleak hills which surround 
the casiern town of Grahamstown. Not only does Pinus Pin- 
aster show a good growth there, wherever planted, but in_ono 
spot I obsorved some remarkable natural reproduction. Tn a 
gully was a cluster of planta J’inaster pines, showing as fine a 
growth as is usually met with near Cape Town. measured 
‘one tree 6 feet in girth and 90 foct high, and not dn old tree. 
For it is not much above half a century since the English came 
and planted their trees and houses on the bare hills now oceu- 
pied by the smiling little town of Grahamstown, From these 
trocs in the gully ‘young trees, self sown, havo spread up tho 
grassy hill side, ‘This was at an clevation of about 1,800 feet, 
and 40 or 50 miles from the southern coast. It shows that 
Pinus Pinaster can be used hero for forest purposes, not only 
‘on tho eeaboard (as in France), but at moderate elevations 
inland. The Capo Forest Department has now some Pinus 
Pinasters planted still further inland, and at an elevation of 
4,000 foet. I do not think tho climate will he too severe even 
at this clevation: frosts there are only such as occur during 
night, and snow never lies for more thati two or threo days : the 
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climate is damper than at come parts of the coast, and I antici- 
ate that hoth Pinus Pinaster and Pinus pinea, especially the 
ttor, will succeed thero, even better than on the coast. 

Pinus pinea ia a vather striking foature in Italian sconery 
from Brindisi upwards, Too often the Ltalian mountains, bared 
of forest and cut to pieces by torrents, yield now nothing but 
the scantiost grazing, and on the rare occasions when the peas 
sant enjoys a fire ho draws this luxury from the loppings of the 
Pinus pinea troos in his fields. Pinus pinen is naliialiy one of the 
most flat topped of pines when old, “In Italy this peenliarity is 
exaggerated by lopping, giving those nubrelllike tress which 
are somotiines as characteristic of Italian pictures as are palins 
in paintings of tropical scenery. 

‘ho pine troes near Cape Town, with their symmotrical trunks, 
their lofty denso covert, and their abundant natural reproduc- 
tion, recall the fir forests on the sandy plains of Alsace. They 
are cortainly equal to the spruce ani silver fir, which I had 
an opportunity of seeing recently in the Vosges. 

Almost as successful an introduction as these two pines is the 
oak (Quereus pedunculata). The Dutch brought the tree with 
them from Holland 200 years ago, and it was the early Dutch 
settlers in tho south-west who planted those groves which aro 
now anch boautiful sights in many of tho old western towns of 
the Colony, Varions writers, from Anthony Trollope upwards, 
describing those picturesque Dutch villages, expatiato on the 
beauties of the old oak ayenuos—tho cool substantially builé 
houses, lying embosomed in oak foliage, and backed by stretches 
of rich vineyard. This picture is a contrast to the oven-like 
modern tenement, crowned with its hideous iron roof! In the 

‘oung English towns of tho oastern part of the Colony, the oak 
has been planted sparingly along with other trees, and there as 
a foliage tree it seems to have outlistanced all others, though 
of course Enoalypts show a more rapid growth. The striking 
feature of South African streets is their extraordinary width, the 
reason assigned for this being the difficulty of mancuvring’ the 
huge waggons of the country. .As a consequence, the impres~ 
sion left is somowhat that of a dreary waste of dusty macadam 
with dwarf houses in the distance. What more calculated to 
relieve this, and the glare of a nine months’ summer, than a 
double row of oak trees! In the Grahamstown botanical 
ardens there is a fine show oak tree, its too spreading limbs 
field togethor by bands of iron against the strong South African 
wind. There is a fine avento of old oaks near the botanical 
ardens and the new Houses of Parliament at Cape Town. 
ho restoration of this avenue was mado over to the Forest 
Department, and_the treatment applied is described at Jength in 
the last Annual Forest Report of the Colony. 

Fresh from India, and after ton years spent in its torrid fire- 
swept forests, I must confess that’ few sights have afforded me 
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er pleasure than the bursting into leaf of the oaks in Cape 
Row, at the end of the brief Cape winter. It was pleasant to 
renew acquaintance with our hoary old friend “ le chine pédon= 
eulé, messieus* { In Italy, Switzerland, and France, I had 
found tho oak leafless ; in June, in Capo Town, its last leaves 
wore rnstling to the ground. Two months afterwards, towards 
the end of August, tho trees were assuming the glory of thoir 
spring foliage. 

I cannot remember whether the bursting into leaf of the oak 
in this mild Cape climate is more sudden and vivid than the 
same phenomenon in Rurope. Certainly it was here very beau- 
tiful | And it recalled memories of the old Nancy days and of 
friends now scattered far and wide. Poor Bagneris has gone to 
that last rost whithor many a tall oak had preeaded him ; and 
many of us, buriod in the wearisome tropics, lave almost for- 
gotten the oak and all he told us about it. I have seen the 
game old oak fighting « losing battle in Southern India. 

"The oak at Ootacamund, at an clevation of 7,500 feet, makes 
twice a year faint-hearted attempts to come into leaf after 
the south-west monsoon and at the end of the cold weather. 
Elsewhere in Southern India, 4,500 fect is the lowest elovation 
at which I have noticed the common English oak planted and 
growing. Lt is never leafloss there, is stunted, and of poor 
growth, but still hears fertile acorns. In the eastern portion 
of Capo Colony, where tho climate begins on the coast to 
show semi-tropical features, tho oaks do not lose all their foliage 
regularly, ut tho yield of acorns is abundant and regular. 

The species of oak which has been plunted in Cape Colony 
for 200 years appears to bo ¢ clusively Quereus pedunculata. 
Count de Vasselot in his tours has found only this species, 
thongh he informed mo that ho had searched’ catofully for 
Quercus sessilifora, Of the two common European ‘oaks, 


Quercus sessitiflora has a rather rove southerly habitat then 
Quercus pedunculata. 

It is surprising that this oak should have become so com- 
etely naturalized in a climate undoubtedly warmer than its 
European habitat. In the damper, more European-like climate 

of the Cape Peninsula, the naturalized Capo oak reproduces 
itself with facility by self-sown seedlings. ‘Ait over the Colony 
the oak bears acorns abundantly and more regularly than in 
Rurope (within my remembrance), ‘The common method of 
planting oak trees in avenues or near houses, is to go into an 
oak wood, and dig up a sapling 6 or 8 feet high, and with’ 
about as much root as would go into a largo kettle. ‘That trees 
should survive such a treatment is ono proof of thorongh and 
hardy acclimatization. I believe that the wood of the Cape oak 
is not inferior to the wood of the Buropean oak, that the oak 
in Cape Colony grows faster than in Enrope, and that the deca 

to which the oe in Burope is liable sets in earlier here. No 
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attempt has been made at coppicing or barking the oak or 
treating it as Forosters treat tho onk in Furope. fn the eastern 
mountainous forests of Cupe Colony, it is probable that the oak 
wonld be thoranghly at home. Acorns are now heing sown in 
giles and burnt areas of forest with the view of testing this. 

Tow far this oak may be useful for afforesting purposes, or how 
far it may spread into tho indigenous forost, will bo an interest~ 
ing subject of fature observation. 

‘After seoing tho fine specimens of the Tarkey oak (Quercus 
Cerris) at Kew, tho reflection is natural that if Quereus pedun- 
culata’ grows well in Capo Colony, Quercus Corrie ought to 
grow better. And Quercus Cerris is.a finer tree, yielding bettor 
timber than Quercus pedunewlata, An application has beon 
mado to Kow tor acortis of (uereus Cerris, in order to tost its 
growth in different parts of the Colony, ‘There is an oak, enid 
to bo Quercus Cerris, and to be about 8 years old now, growing 
in the Government Gardons at Cape Town. It ia stated to 
have not yet produced good acorns, We should be thankful to 
any friend (and happy to exchango seeds with him) who would 
send ns some Himalayan acorns, or indeed any Himalayan seeds, 
notably Deodar.* And hore it may be remarked, that tho 
climato of the eastern forest country of Cupo Colony, resembles 
the temperate climates of the Himalayas, in its comparatively 
dry winters with occasional falls of snow, its rainy summers, ita 
latitude, and its mean temperature, It differs in being subject 
to droughts at intervals of irom 5 to 10 years, and to brief hot 
winds from tho interior, which send the thermometer above 100° 
for some hours. These hot winds may blow at any time of the 
year, though they are mitigated in winter. In winter they do 
not range much above 80° Fah. In summer they reach 110° 
and occasionally 115°. During the night they ere always 
stopped, especially near the sea, by a cool current from the 
Southern Ocean, and differ in this respect from the hot winds 
of Australia, which blow at a temperature of about 120° for 
two or three days together. Tho hest of the eastern forests of 
Cape Colony aro betweon clevations of 8,000 and 4,500 feet, 
which in mean temperature probably corresponds with an ele- 
vation of hetween 6,000 fect and 7,000 feet in tho Himalayas, 

Amongst tho introduced timber troes of Capo Colony, after 
the European pines and oak, it will be proper to speak of the 
Blue-gum of Australin, (Bucclyptus globudus). ‘Tho blue-gam 
is more widely planted in South Africa than any other treo, 
but it rarely shows self-sown scedlings, and consequently has 
not the forestal value of the oak and the pines. shall not 
easily forget my introduction to the blue-gum, in its own 
hemisphere and latitude. It was my first morning on shore 
near Capo Town. People with their English habits were in bod 


* We will ondeavour to mest ICAD LIAND1’s wishes as soon as possible.—[ED.] 
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or at breakfast, and I had tho fresh morning air to myself, 
Thera was a lightness and a freshness about this air, wonderfully 
recalling the Rilgitis, and this illusion was completo when £ 

ed ont of the perfumed pine woods to where some giant 

Ine-gums stretched thelr limbs across the rund, aad filled the 
air with their strong wholesome scent. All along the coast of 
South Africa, from above Cape Town to Natal, the biue-gumt 
grows with facility and rapility—nearly the ‘same powerfal 
assimilator of carbon that it is on the Nilgiris. Ten tons has 
been mentioned as the aere-increment in Natal. Approaching 
the colder western coast this figure promely iminishes, but 
there are no plantations sufficiently large and rogular on tho 
const to afford any reliable figures of growth. In the drier 
climate of the interior, the blue-gum succeeds best when there is 
subsoil moisture. 1b is extensively planted round farms every- 
where, and is said to have modified the mild malarial fever 
which is provalent in some portions of the Transvaal, an elevated 

atean (about 4,000 fect olevation) which extends northwards 
into the tropics. 

On the same plateau, at tho Iargo English town of Kimberley 
(tho diamond fiolds), where a bad form of malarial fever is prev 
valent in summer, and where firewood sells at faney prices," 
Buealypts have been planted just sufficiontly to show that they 
will grow well there. Thero is now a plentiful supply of water 
at Kimberley from the Orango river, and altogetier the best 
rompacts ‘of successful Kucalypt planting. The only portion of 

pe Colony whore the bluc-gnmn appears not to siteceed is on 
the last range of high mountains rising to the plateaux of the 
interior, On those mountains, especially if the aspect is south- 
erly, the snows and frosts of winter nro too severe for the blne- 
gum. In the semi-desort country to the North-West, where the 
rainfull ranges from 10 to 15 inches down to only a fow scanty 
‘uncertain showers, Eucalypts can naturally not be grown with- 
out irrigation. ‘The bluc-gum and other Euealypts have heen 
most extensively planted in the neighbourhood of Cape Town. 
In certain situations they suffer there from wind, and the wood, 
as frowood, has a bad reputation for being twisted in the grain 
and diffeult to split, Grown in close plantations theso objections 
would probably disappen 

Bpealing generally, the bluc-gnm appears to grow less 
rapidly in Capo Colony than on the Nilgiris, and there are other 
Enoalypts which rival, or even surpass it, in rapidity and 
robustness of growth. | In appearance, the average bluo-gum 
on the southern seu-board of Africa is about equal to those I 
saw in Italy, both being somewhat inferior to the Nilgiri treo. 


Ab the present moment, uring parily fon smallpox, tore, the prion of free 
‘wood ia mentioned in the papers as being 240 a lond at Kimberley, Imagine the 
Seles of & So ney agian ‘with an aere-ineremontof ten tons and these 
Prices, 
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With regard to the natural reproduction of the Llue-gum, 
coppice shoots are not ¢o plentiful nor so strong,as I remember 
thom a year ago, on the Nilgiris ; but on tho other hand, self 
sown seedlings occur in certain situations in Cape Colony, while 
on tho Nilgiris it iss notable fact that they are practically none 
existent, Probably both tho lessened power of coppicing, und 
the occurrence to some extent of self-sown seedlings, is due to 
the fact that the Cape climate is drice* than that of the Nilgi 
the Cape climato is warmer as rogards air temperaiure than the 
Nilgiris, but as regards the sun quite extra-tropical, boing in 
latitude 34° as against the 11° of the Nilgi ‘Tho mean tem- 
perature of Capo Town is 61-25, and tho rainfall 24 inches. On 
the cool side of the Table Mountain range, where the pines, oaks 
and blue-gums attain such fine dimensions, the rainfall is greater 
and tho temperature slightly less. On the Nilgiris, where the 
blue-gums prow best, the mean temperature is about 562, and 
the rainfall 45 inches. [¢ is remarkable, that the best show of 
self-sown blne-gums in Cape Colony, is believed to ho at a farm 
some distance from the sonth-wost coast, where the rainfull iy 
less than in Cape Town, ILero, in this one locality, the young 
blue-gums are described ns coming up like grass : the sititation 
is dry and open, and the soil somewhat’ stony. Near Cape 
Town, self-sown blue-gums aro observable, but they are not 
common. All over Cape Colony the blue-gum produces fertile 
seed, and no other is nsed in nurseries ; while on the Nilgiris, it 
is necessary to use Australian seed on account of the had quality 
of indigenous seed. 

Of other Kucalypts only one I believe has beon at all exten- 
sively planted. This was at first believed to ho Eucalyptus 
Mahagoni, but was subsequently identified us Eucalyptus robusta. 
In Southern India T fonnd it to succeed at 2,000 feet lower 
elevation than Huealyptus globudus, and in Cape Colony. it 
appenrs to stand drought better thin Eucalyptus globatus. “Mr. 
Lister is very sanguine of its successful and easy planting, If 
have rarely witnessed a more rapid and vigorona growth than 
that shown by this tree in the town avenues and in the Govern- 
ment plantation at Worcester, [t is now being tried in the 
east of the Colony. Its compact form, and (for a gum troe) 
dense foliage, roniler it fit for avenue planting. 

Of other Encalypts, a great variety has been planted, by twos 
and threes, in ferent parts of the Colony. Very many of 
these I recognize as having been more ot less successfully 
planted in Mysore, ‘The valuable yarrah has been identified 


* Wo should add “and warmer.” Tho greater dryness has for result the pro« 
duction of @ smaller number of buda, while, on the ollier land, the higher mena, 
temperature, and the presumably hrightor sun force a Inrger number of these buds 
to deyelop into leaf ant woot, thas allowing a comparatively small number to 
remain dormant,—[ED-]. 
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hy Mr, Lister, growing near Capo Town, and yielding good seed. 
The sweetly scented Aucalyptus citriodora, which succeeds as a 
garden treo in Mysore, grows well in Cape Colony, but_was 
found to be Sensitive to drought in tho Botanic Gardens at Port 
Elizabeth on the southern coast. 

Kap Hanpr. 


(Zo be continued). 
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In doaling with the important question of fodder-reserves, it is 
profitable to notice the great success which has attended tho 
cultivation in this country of gninea-grass (Panicum jumentorum) 
and Iucerno (Afedicago’ sativa). Lucerno is grown in small 
quantities in most plices where Europeans are to be found, bub 
guinea-grass is not so generally known. It was introduced 
into India apparently not ‘much earliee than 1870, in which 
yet it was cultivated at the Madras Experimental Farm. 
rections for sowing it aro contained in tho Proceedings of the 
‘Agri-horticnltural Society for 1871. ‘The Agricultaral Depart- 
ment, Punjab, has reeontly published a short collection of dis- 
connected papers on guinea-grass and Iucerno, but there seems 
to be no other such pote on 3 and it is probable that if any 
exists, itis to be found only in official libraries, snd consequently 
inaccessible to the general public. Lucerne is alluded to in the 
Introduction to Duthie’s Grasses of North-Western India, but 
it ig not mentioned elsewhere in this book, and finds no place in 
Duthie and Fuller's Field and Garden Crops. Pogson in tho 
Manual of Agriculture for India disposes of lucerne in half a 
page, and guiinea-grasi ho mentions not at all. Ho gives high 
praise to builtlo-grass (Tuehlana or Heana lueurians), but if 36 
Fito be cultivated ns Pogson instructs, it is doubtful if any one 
will cultivate ié at all. It requires too a very rich soil and 
heavy irrigation, and cannot be grown ona large scale exept 
at great expense. 
in the plains of India it is impossible to enltivate clover and 
the pasture-grassos of Europe. The heat of summer destroys 
them at tho time when fodder is wanted most. Dub grass is 
almost everywhere available, but it is a poor food in tho hot 
weather, and does not repay cultivation, If therefore good 
fodder is required, resort must be had to grasses which will 
flourish even in the hot season either with or without irrigation. 
Tnucerne and guinea-grass seem to answer those requirements. 
Lucero will gow anywhere in the plains, and if irrigated will 
keep green through the hottest weather, Guinca-grasa_ will 
grow on fairly good soil withont irrigation even in the hot 
weather, provided that care be taken of it when young. It 
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dries up at the first approach of frost or cold weather to shoat 
up again in the spring ; while lucerne grows all tho year round 
except in September and October. 

Guinea-grass may be cultivated either from seed or by means 
of cuttings from the roots of old plants. The boginning of tho 
raine is the best time for sowing, but with caro guinea-grass 
may be raised at any season. The seed should be sown thickly 
in Beds woll pulverised and manured, If the seedlings are to be 
transplanted, the seed may be sown broadeast ; if no transplant 
ing is to be done, the seed should be sown in drills 2 inches deep 
and 2 feat apart. Great cara must be taken to keep the youn, 
plants free from weeds, and for this reason sowing in drills is 
preferable to broadcast sowing. Soadlings may be transplanted 
when 4 or 5 inches high, The ground in which they are to be 
placed should be well broken up and lrrowed ; and the youn 
plants should bo set out in rows 2 or 8 feet apart. If thore is 
no rain the seedlings should bo watered daily, When tho rains 
sot in they need no further care except to be kept free from 
woeds. eeding should he continued till the scollings are 18 
inches high, when they may safoly be Jeft to themselves. From 
seed sown early in the rains green fodder may be eut in Augnst 
if the growth has been at all successful ; and hay may be made 
towards the end of September when the grass is neither too 
freon nor too dry, Guinea-grass when in fail growth requires 

ttle caro, but it should be mamured occasionally in the cold 
weather, and will be all the better for irrigation in May and 
june. 

Tf guinea-grass js to be raised from rootlets these should be 
pulled off from old and strong roots, and planted at short inter 
vals in ground prepared as for seed. Tho outinrn of guinen 
grass per acre is very heavy, and may be anything up to 1,000 
mannds. ‘The Municipal garden at Coimbatore in 1876 pro- 
duced an average crop of 960 maunds per acre on a field of five 
acres, In 1878 atthe Cawnpore Experimental Farm the oit- 
turn was at the rate of 360 maunds per acre. In 1881 at the 
Saharanpur Botanical Gardens the yield was 600 maunds per 
aera. ‘Tho average outturn of green’ judr or chari, which is the 
principal fodder crop of Northern India, is 800 maunds per acre 
(Fieid and Garden Crops, Vol. I.) These figures are worth 
consideration, Independently of the actual yield of guinea- 
grass, it ig far superior to judr in hardiness and power of resist 
Ing the effects of drought ; and it ise perennial, while judr is an 
annual, plant, Furthermore boing a perennial grass, its roots 
grow strong and large, and make their way deep into the soil, 
where moisture is found which no annual plant could reach. 

Lucerne is cultivated with very little difficulty, It should be 
sown broadcast on ground well broken up and manured. Ac 
cording to Pogson and other authorities the spring is the best 
time for sowing, and lime the best manure. The ontturn of 
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lucerne varies according to cireumstances, and should not be 
Tesa than that of guinea-arass, In 1888, four bighas under 
lucerne at Dera Ghazi Khan produced 930 maunds of green 
fodder in six months (January to June). 


3.8.0. D, 


GEOLOGICAL MAP OF THE MUNICIPALITY OF 
MUSSOORIE WITH THE LANDOUR GANTONMENT 
AND RAJPUR, N.-W. PROVINCES. 


Tats Map shows the different kinds of rocks which are found 
within the limits of the Municipality of Mussoorie, Mussoorie 
hill station occupies a large portion of the Mussoorie hill range, 
which extends from tho River Jumma eastwards, and rises 
betweon the olevated valley of Delira Diin and the valley of the 
Aglar river which flows into the river Jumna. ‘The rango be- 

ins with the prominent Badrdj mountain (7,318 fect above eoa 
level). Minor peaks are— : 


Bandg, ss 7482 foot. 
Cloud-end, 7,082, 
Hathipaon, 7,088), 
Abbey Hill, 7092 
Dluchier’s Hill, 7187, 
Vincent Hill, 7,008 


Camel's Back, 
Castle Hil, 
Landour Station, 
Masrdna, ... 


Furthest east beyond the boundary ‘6p ‘Tiba 8,569 foot. 

Tajpur is situated at the foot of the range, and the lowest point 
is only about 8,000 feet above tho goa, Lh this low sitnation 
we find the youngest rocks, the tertiary sandstones of the Dehra 
Din, They are not much exposed owing to the presence of 
more recent debris and alluvium, Near a ruined house called 
Constantia, there aro large blocks of » white sandstone, which 
T take for tortiary. 

Tho main range is made up from a succession of sedimen- 
tary strata, aggregating to a thickness of about 6,000 feat. In 
addition there are numerous outcrops of trap. ‘The ago of tho 
sedimentary strata ts not fixed because fossils aro absont. tis, 
howover, vory probable that the limestone series is identical 
with that of the Krél near Simla, which is thought to bo con- 
fomporancous with the Trias, All’the strata of the main ridge 
may, therofore, be taken as earlier socondary, 

‘The following is a list of the strata, swith thelr estiniated 
thickness arranged in descending order, ‘The tertiaries already 
mentioned as belonging to the valley of tho Diin are pliced at the 
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Sepang and iho list concludes with tho eruptive trap rocks, 
which will bo referred to hereattor :— 


Tertiarica, ... - . 800 feet, 
Jhabarkhet white quartzite, 800 


Landour gtoy grits and shales, 500, 
Khaki halea, ‘ee 200 
Chertbanks and carbonaceous shales, 100 


Limestone beds, ss. ae w 1,200 5, 
Yeilow shales ‘included in tho limestone 

beds, ve ae ine 
Rajpur qnertzites, 
Blue end variegated shales, 
Trap, vee ae a 


Total thickness of sedimentary strata, ... 4,000 4, 

Tho lowest rock consisting of dark bluo shales, is well seen on 
the ascent of tho road from Iéjpur to Mussoorie, The toll 
house is built on this shalo, and tho dark blue outcrops are seen 
a, go dstanoo along the base of the ang. On the road from 
Rajpur to Sabansra Dhira, a point three miles east of Rajpur, 
theso samo shales nro seen to continue, and even to form small 
hills in front of the main range. The dark blue shales are 
succeeded by purplo and grocn shales, which show particularly 
well along Mackinnon’s Brewery cart-roud, 

‘Next in ascending order follow groy shales and whitish 
quartzites, In the tegion of the quartzites on Mackinnon’s 
cart-rond were found blocks of barite amongst the débris of the 
hill side, No bavite was fornd in site. After the quartzites 
and grey shales a few beds of varying composition and color 
with caloite veins and dolomitic concretions bring us to the 
great limestone formation. ‘This limestone formation, excluding 
Shout 200 feck af onclosed yellow shales, Las a thickness of 
about 1,200 feet. ‘The yellow shales divide the formation into 
about equal parts, ‘Tho lower part consists to the greatest extent 
of dark crambling more or loss porous rock. Much of this is 
puro dolomite, and one analysis showed, desides much hydrogen 
sulphide and bitzminous matter, OL per cent. of free’ carbon. 
This froe carbon is loft as a soot bluck powder when tho rock is 
dissolved in acid, and it is sufficient in quantity to account for 
the dark color of the rock, ‘This rock occurs along the Rajpur- 
Mussoorie road repeatedly, and must on no account be mistaken 
With tho lower bluo shales and with other black shales which 
will be mentioned hereafter, Some crumbling rock is mixed 
with puro white calcite s0 as to produce a speckled appearance. 
Thoro are also about 20 fest of n pure white, very fine grained 
ntrblor This bank. occurs near Tharipéni, and a similar specie 
men from Cloud-end has been anelysed (Analysis No. 7). 

Tn close proximity to this bank of pure marble there is near 
Tharipsni a vein of crystalline white dolomite about 10 feet 


+ guoLoaioan say ov uUssoontE, HTC. 115 


thick (Analysis No. 8). At ono point there is oven a layer of 
white sand intermixed with tho limestone, The yellow shale is 
woll soon neat Fair-lawn on the Héjrur-Mossoorio road, and 
again near Barlowganj, also near Whymper's Brewery, 
‘uppor portion of tho great limestone deposit contains more gen~ 
orally massive groy or dark blue limestono and gray dolomite. 
‘The very last layers consist of a more argillaceons dolomite, 
Some of tho massive magnosian limestone has a peculiar struc 
tare and markings of rounded forms and twisted and curled 
veins, Such rock occurs between Barlowganj and Mussoorie, 
‘The massive dolomite forms many of the prominent cliffs and 
hill tops of Mussoorie. Tho prevalence of magnosia is shown 
by the analysis to which I will have to rofer hereafter again, 
Gypsum of while color and distinctly crystalline ocenrs throngh= 
out the lower portion of the limestone formation. "I could 
emmerato ulmost a dozen places whoro gypstim was found, 
Tho most important outcrops occur, however, in the valley of 
Sabnnsra Dhara in the limestone. ‘The snow-white gypsum 
ocours in layers, which may aggregate to 20 feet thickness near 
Belkdt, north of Rahansea Dhara. 

‘At Sahansva Dhéra blocks of zypsum aro washed down by 
a torrent from tho southern aclivity, Anothor minoral is magne+ 
site, which was discovered by Captain I'. Pogson in the lime~ 
stones near tho Happy Valley. I givo tho analysis (No. 4). 
Its oocurreneo is a farther proof of the prevalence of magnesia, 
Calcarcons inerustation is of course io he expected amongst 
such vast outcrops of limestone. Boautifnl accumulations 
of caleareous tuff are seen at Sahansra Dhéra, at the Moss 
Falls, Bhatia Falls, Kempti Falls, and othor waterfalls whiel 
are often visited from Mussoorie, At Sabansra Dhira the 
springs and rivulets of water charged with caleinm carbonate 
yield boautifal inerustations on leaves and woods and othor 
‘objects. Calcareous tuffa is often used for building purposes, 
rotaining walls, &c. 

Tho tunnel which was made by the Sappers and Minors a few 
years ago, for tho conveyance of fresh water in pipes, is pierced 
through the upper solid limestone beds on the northern spur of 
Castle hill ands 500 foet long. 

‘Above the limestono follow the chertbanks and carbonaceous 
shales. The cherthanks ara black chert in layers of about 2 
or 8, sometimes up to 6 inchos thickness. Ahova them comes 
black highly carbonaceous shale containing much pyrite. At 
Castle hill between Mussoorie and Landour, in the so-called 
ash pit, those layers show very prominently with remarkable 
contortion. I found. in tho shales there pytites in a piece 2 feet 
Jong and 2 inches thick. 

any other outerops of these cherts and black shales occur, 
for instaneo near the Club and south of Landour bazar, also near 
‘Midlands, and on the slope of Pari Tiba, and far to the east near 
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Masrina, The relative of the cherthanks oan be made 
out so as to leave no doubt. They overlio the limestone series, 
and are accompanied by the black carbonaceous shales. 

Next tho dark cherts and carbonaceous shales come shales 
and grits and quarizites, which aro particularly well known as 
forming the high ridge upon which the Landonr Cantonment is 
uilt. I mado three geparate divisions, which are shown on tho 
map. The lowest, that of the khaki or carth-colored shales, is 
also woll seen on Castle hill. In the grey shales and grits 
quartz '3 predominating, but thera are also banks and nodules of 
impure dolomite. Some of the dolomite is dark red, and contain’ 
‘so mitch iron, silica, &e., that it melts like slag to a black pearl 
bofore the blow pipe. (Specimen from near Hayeroft on Gener 
al Parvoit’s Estate). 

‘The white quartzite is shown on the map with a separate color. 
Ib is of considerable thickness, very striking and often as white 
as marble, This is the uppermosé stratum of the range. 

Pari Tiba, or Fairy hill, shows a very regular succession of the 
strata from the limestone to the dark hard shales, which form 
the top, and which aro identical with the Landour grits and dark 
shales. Midlands, a lower hill between Pari Tiba, Landour and 
Mussoorie, is crowned by the khaki shales, 

Togular as the superposition of these beds is, they are anythin 
but level in position, The limestone forms a groat s: lina 
wave. From the great outerop letwaen Cloud-ond and Castle 
hill it bends down below the Landour hill, eropping out deep 
down at Sahansta Dhéra on the south, and in the Rgiar valley on 
the north, ‘Thon it appears again at the top of the ridge near 
Masrina and Jalki rising to Tép Tia. The lower strata visible 
near Rajpur come up to the top of the ridge at Badrij mountain, 
where tho quarlzites of Réjpur road aro evidently repeated, 
though foreel up to a0 mush geoatar height. 

‘At the southern foot of the range the dark blue shales and the 
Rajpur quartzites dip northwards, and on mount Badrdj north- 
eastwards, 

Tho limestone beds between Badraj and Landowr have gener- 
ally a north-east dip, but there aro great many irregularities 
and logal contortions. The chertbanks and carbonaceous shales 
are of comparatively small thickness, and the contortions and 
irregularities of position are, thereforé, all the stronger, 

Far the Club and round Castle hill Uusy are, iu spito of the 
» contortions, generally level, but on the south side of the Landour 
Pazar they slope down with the hill side, At the junction 
otween the limestone and the khaki shales on the "Tehri road, 
swost Landour, the cherthanks extend far down the southern hill 
side standing on edge. TRound the western hase of Midlands, 
the chertbanks crop ott comparatively level, and the same roun 
a portion of Pari Tiba hill. 
whe Landour grey grits and shales strike at Landour generally 
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parallel to the ridge, which extends from north-west to south- 
east, and their fall is towards the north-east, Then a synclinal 
is formed, and on tho other side of the valley, on the Moru hill 
and Jhabarkhet, the stratadip towards the south-west, The 
white quartzites agree in their dip generally with the rocks on 
which they rest. + 

The trap rocka crop out in the limestone, One outcrop is 
on the Réjpur-Mussoorie road at Barlowganj. The road cuts 
through the trap fora distance of about 200 feet. Tho rock 
is much broken up, and it would not be possible to obtain many 
compact pisces of more than a cubic foot. Tho rock is of a 
greenish color and more or less speckled, owing t6 the different 
crystallisod minerals, which aro mostly in a decomposed state, 
Half‘ mile cast from Barlowganj at the Mossy Falls several more 
outcrops occur. The largest outcrop is quarter mile north-west 
from Barlowganj at Whymper’s Brewery. ‘There we ean goa 
distanco of 1,000 feet along the Brewery road through trap. 
The next is at Snowdon, and two more near Cloud-end. Minor 
onterops may be scen at St. George's School, on Mackinnon’s 
cart-rond hetween Bhatia village and Whymper’s Brewery, and 
at tho Park. Outside of the rango of this map 1 found re- 
pestolly outcrops of trap near Chamansari south-east from Pari 

‘iba on the way from Sahansra Dhiira to Landour. The wide~ 
spread occurrence of, trap makes itself felt in the presence or 
fragmonts at Dehra in the gravel which is brought down by 
tho torrants which riso in the Mussoorio range. ‘This gravel is 
composed of the débris of all the Mussoorie rocks. The black 


~-ehertbanks are also well represented Wy. fragments of the black 


‘chert, Limestone of all kinds is also there, but the bulk of the 
wel is bluish shale. 7 

The strata of the Mussoorie range inclide no good building 
stone. The limestones and dolomites are almost the only dur- 
able stones, und they are difficult to shape. Tho calcarcous 
incrustations Cent) are sometimes used for building and for 
retaining walls. ‘The Landour grits and shales yield come dur 
able and well shaped flags. : 

Other shales aro sometimes used for retaining walls, and after 
a fow year’s exposure they fall to pieces, ‘The pure white mar~ 
Ble which occur in the Jimestono is all in fragments, the langest 
abouta cubiefoot, Itisuncertain whether largo compact pieces 
could be got from greater depths. , 

‘The most important mineral product is the common limestone 
of the range. Mussoor!g proper is alinost entirely built on 
limestone. Tho principal peaks—Abhey hill, Vincent hill, Ca- 
mol’s back, Bandg, and St. George’s School, aro all limestone. 
Tt hes alzoady boen said that magnesia is very provalent. The 
following shows the results of chemical analysis :— 

1. hue grey delomite from the lop of Camel's back. 

2. Dark crumbling rock near Jharipini. | 
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~ y, at 

8. White orystallisod dolomite near Thavipint (analysed by 
Messrs, Copoland and Blanchfiold)s 

4, Magnesito from near tho Happy Valley (Captain F, Pog- 
son's discovery) ees 

8, A mixture of 50 specimens from limestono and dolomite 
all over the Mussoorie range. Ber 

6. A mixture of 50 spocimens of Iimostoho and dolomite as, 
they aro wed for lime burning in tho torrent beds 
which flow down to Dehra. 

7. , Fino grainel white marble from Clowd-end (Qualitative 
analysis). 


om 


el 
: | 
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aleium carbonate, - 4. «../58°9.50-4)48 ae '56-7/72-4/100°0 
'69'1/88:8117-1] 0-0 
Rosidue of silica, alumina, &c,, ...| 4-7] 0°5| 03/182) 6-1] 9trace, 


‘Magnesiom carbonate, ... 40 BS2 AT 142 


Water, bituminous matter and loss, | 3:2) 2:0, 7] 4:2) 3-9 0-9) 0-0 


These analyses show that there is not only strongly magnesian 
Jimestono forming one of the highest peaks, but the dark erumb- 
ling lower strata contain perfect dolomite. Further a collection 
of 50 specimens made promiscuously all over the station and hill 
rangé, resulted in a mixture which contained one-third of its 
weight of magnesium carbonate, This is ample proof that mag- 
nesitim limestone preponderates in tho outcrops, Somewhat 
purer limestone comes down with the boulders and gravels in 
the torrents which flow into the valley past Dehra. These 
Fimostone boulders and fragments aro all picked up and burnt 
into Hime. ‘The analysis of 50 specimens gave 47°1 per cent. 
of magnesium carbonate. The limestone detritus which is 
washed into tho valley, contains comparatively less mag- 
nesia than the average of outcrops at Mussoorie. Perhaps 
this is owing to greater resistance of the dolomite outcrops to 
the weather. It ia easy to classify the limestones in the torrent 
beds; a mixture of better pieces which gave-effervescence with 
cold acid contained 87 por cent. of calcium carbonate, a mixiare 


of plecos which gave no effervescence with cold acid contained \.° 


only 55 por cent, of calcium carbonate, : . 

' 10 latter mixture proved also to contaity some proportion of 
calcium*phosphate. Tho dark crumbling rock Nog near Jhari- 
pani left a black residuo after its solution in acid. ‘This residue 
contained free carbon, which amonnted to 01 per cont. in the 
sample, A great many specimens of the limestone gave when 
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broken a strong bituminous amell. That tho drainage water , 
takes up largo quantities of lime and forms again interusiations 
has already been versarked, ‘There is a spring at Sahansra 
Dhira, three miles east of Réjpur, which contains hydrogen 
sulphide in considerablo quantity.’ The smell of the gas is 
noticed 20 yards from the spring. Silver coins placod in the 
spring got blackened, and lea acbiato colution colors tho water 
dark brown, Besides this hydrogen eulphide, the spring con= 
tains carbon dioxide, calcium carbonate, magnesium sulphate 
and caleium sulphate. The latter compound appears to be pre~ 
sent in the largest quantity. 


I}: Notes, Queries ann F{-XTRACTS. 


Tar IntersatiovaL Fonsstry Exurerrox.—Through the 
courtesy of Earl Granville the Txeentive Committee of the 
Forestry Exhibition have now been made aware of the disposi 
tion and intentions of many of the foreign Governments of 
Europe with regard fo this enterprise, Theso aro in all cases 
most friendly. Some countries, sifch as Haypt, Tangicrs, Greoce, 
&e., from the small number of their forest products, and the 
imperfect knowledge of their amount and uses, or from the short 
timo at their disposal in the absence of a regular forest depart 
ment, are unable to contribute. Other countries, like Belgium, 
Portugal, Switzerland, the Nothorlands, and Hayti have caused 
notices of the exhibition to bo inserted in their roxpeotive official 
gazoties, and havo dirocied the attention of their people towards 
it. The Government of the United States, whose former super- 
abundance of wood has been rapidly decreasing under the vast 
demands of trade, will take every available means to give the 
subject due publicity and to contribute thereto. The attention 
of tho Governor-General of tho Netherlands, India, has beon 
also officially invited, ‘The Maharajah of Johoro, whose territory 
Lies adjacent to our Straits Settlements, has joined in the list of 
patrons, and proposes to send exhibits. Tho Rajah (Sir C. 

rooke) of Sarawak, while unable himselC lo contribute, has 
directed his representatives in Borneo, Sian, and Java, to give 
all assistance to the directors of the Borneo Company in formin, 
a representative collection, Several officials of tho Shah o} 
Persia have heartily taken up the idea, and have announced 
their intention of exhibiting. Meanwhile, applications for space 
as well in tho building as outside come in from private in- 
dividuals in large numbers, and the carefal scrutiny of tho 
merits of such applications is increasingly apparent and ne- 
cossary, An offer of a prize of £50 for an essay on the best 
method of maintaining the supply of teak as regards size and 
quality, together with the hest substitute for shipbuilding 
purposes, was mado by the shipbuilders of Glasgow, and was 
accepted.—Timber Trades Journal. 


How Canosornp Tamer nonxs,—One objection which has been 
urged against creosoting as a means for preserving timber, 
in addition to its exponsivenoss and the difficulty in the way of 
thorough injection, has been the alleged in‘lammability of wood 
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treated by the creosoting process, As the creosote is in the 
form of dead oil or tar, the burning quality of wood impregnated 
with it would, inferontially, bo excellent. Yet it is claimed that, 
ina recent case, this thoory was substantially demolished by 
results, An establishment for creosoting piles and planks was 
burned in New York a few duya ago, ta which tha presence of 
creosoto afforded considerable protection against the fire. The 
fire is thus described: The building was of pine and spruca 
in their natural state, except the sills, which were made of 
croosoted pine, The latter were set on posts and raised about a 
foot above tho ground, so that ihe flames had a chanee to got 
under them 5 they were charred, yet retain their form and m cer- 
tain amount of strength, whereas not a pieco of the untreated 
lumber could bo found, Scattered over tho premises were 
numerous creosoted piles, and soveral thousand feet of plank, 
all charred, but tho pieces mostly retained their original forna 
and a certain degree of usofilness. Where the flames could 
reach the comparatively uninjected heart wood, they ate into it, 
leaving a charred creosoted shell. In all tho ahovo charred 
feces the fire went out of itself: creosoted wood burns with a 
lense black smoke, which probably has a smothering effect.— 
Lumberman, : 


‘Trapens av tHe Catourra Exnrarrion.—Having inspected the 
basket-ware and the trade samples of jute and gunmies, the 
visitor's attention will in all probability. be engaged with the 
beautiful gatoway which forms the northern entrance into the 
Economie Court. ‘This was constructed by Mr. F. B, Manson, 
tho Forest Officer in charge of tho Forest Department exhibits, 
This magnificent conception is in structure similar to tho Indian. 
cor arch, but instead of corn cobs, it is built up entitely of 
blocks of differently coloured woods, neatly arranged and po- 
ished, I was told that thero aro over 2,000 different piecos of 
wood used in tho construction of this, the trophy of the For- 
ost Department, and the taste and caro bestowed upon it do 
groat credit to the Departmont and to Mr. Manson, who had 
Entrusted to him the work not only of constructing this trophy, 
but of recoiving all the timber collections, and of classifying 
and arranging these. am sure every one will agros with me 
in thinking Mr. Manson did well 10 follow out the same plan 
as was pursued by Dr. Watt in his genoral arrangement of tho 
Hoonomic Court, namely, to select an index collection, and to 
uso tho duplicates for ornamental purposes, On the wall will 
be found on racks a completo set of blocks of all the Indian 
timbors, alphabetically arranged, so as to facilitate rapid refor- 
ence, Afr. Munson has prepared a valuable cutalugue of those, 
which, with the sanction of the author, is an abstract form of 
Mr. 3.3, Gamble's Manual of Indian Timber, arranged alpha« 
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botically. Ihave little moro to add to the subject of timbers 
most are well-known, and T ventare to think a much larger and 
moro perfect collection was sont from India to the Paris Ex~ 
hibition than is now on view at the groat Calcutta Thternational 
Exhibition. This is certainly to be rogarded as a very great 
mistake, and I think it remar! able that there should be two or 
three much larger and more perfect collections of Indian Tim- 
bers in Europe then we posses in India. In fact I elieve no 
fresh collections have been made for the Caleutta Exhibition, 
and, with tho exeoption of n fow blocks from Bombay and 
Madras, all have been exhibited before. I noticed, howaver, one 
new collection of a practical naturo, namely, a series of seasoned 
and corresponding green woods of tho leading tea-box timbers 
Hel ap with shee of Tend between each. These have boon 
subjected to the most severe ordeal possible, in order to ascer- 
tain the action of the wood upon the lead. 1 had the pleasure 
of seeing a few of these opened, and although in one or two in- 
stances the wood had become almost rotten, the lead had not 
eon in the least corroded. ‘The reports which have agitated 
the publio mind on this subject would thereforo seem to be 
incorrect. The wood has no action upon the lead, whatever, 
‘and if it is the case that the lead had been found corroded on 
arrival of the tea chests in Europe, this would seem to be duo 
either to impurities in the lead itself, or to somo chemical action 
of tho ten, or of eortain preparations of tea only, upon tho lead 
and not to any action of the wood upon the lead, whether used 
seasoned or green." Before leaving the Economic Court I must 

ronounco it a most perfect success, repleto with interest to 
India and India’s future.—Pioneer, 


Gvanent Pasces oy Exaues Tore —There is very little 
alteration in the prices of the various kinds of timber since 
our last report in September : selected oak and ash command 
a firmer price, beech is rather scarcer and dearer, in poplar 
very Jittlo has been doing, and frequently holders accept very 
Tow prices to clear, for some local reason or somo particular 
ciroumnstance 4 syexmore of largo size and good quality is very 
scarce, and much inquired after, the price obtainable continues 
to improve. 

Tho price list represents the average prices obtainable by 
proprietors for timber lying within a three or four mile haulage 
fo a station, with reasonable rates to the chief consuming 
centres. 

Good selected onkyue ve 


Ja, 9d. to 2s, p. 0, ft 
Becond quality yy se ve 


la, to la. 6d, 


= My. Young, Forest officer in Cachar, has proved that green Mangifera 
seis wed, ‘corrodes lead after being in contact with it for a fortnight only, 
ED. 


ot 
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Good selected ash, ... 


we Lane 1s, 6d. to 28. pie fhe * 
Second quality ,, « 


1s, to la. Gd. yy 


Elm fair average, ‘ 9a. to 1s, + 
Poplar average, « Bd. to 87. 7 
illow Se: 6d. todd. yy 
Litteh large fair averago, «. 1s, to ba. 8d. yy 
» small 4, . 9d. to 1s, i” 
jeech, i 9d.tolld. 
, Sycamore large, 4. 1a, 6d. to 2a. 6d. 5, 
“Ay email, 9a. to 1a, i 
Horse chestnut, se Bd, to Od. ” 
—Timber Trades Journal. 


Rvssen—An esteemed catrespondent writes to us:—“‘Tho 
Nagas in this portion of the Naga Hills (above Amgoutie lea 

den) are getting a good deal of rubber from a woody vine. 
fhe vitlé climbs treos and grows to three or four inches in 
diameter. When the seed-pods aro ripe, they burst open, and 
a light flimsy material comes forth, and is wafted about by the 
winds, It is this fact that gives to the vine its Naga namo 
Apungmapys. ‘The botanical name I do not know. _'The vine is 
common fif the forest jungle of these hills, and the Nagas gay it 
is in the forests af fhe base of tho hills, but not as abundg 


1 
* in the hill forests. ‘The juice in the green state and when' feted. 


has every appearance of that from the rubber tree. It might be 


‘well for Governmént to ascertain how abundant: this foxy st vine 


is in the plains and other hill districts of India : ao give a 
thorough test of the valuo of the rubber from this vines-fudian 
Aprile 

Tae Puce oF Traxwoon, partiottirly Burmah teak, hae risen 
“ery much within the past year or vo. Logs thik could be 
purchaced at Its, G0 or Hts. 20 por ton, now cost Rs, 140, and it 
will soun be a question of finding some other timber as a sub- 
stitute for it, ustralia bids fair to supply this, and Tndia will 
soon be compolied to draw on this colony for het timber supply. 
4n tnterptising firm in Madras has imported consignment, 
‘and. Madras papor hears that, Government intend to give the 
timber a trial. k wood that will not decay rapidly on immersion 
in water, is wanted, and an experiment is, we learn, to be mado 
in the construction of a lock on tho Buckingham Canal with 
this timber, I it shoukt anewor, it would soon become ® ve 
important item in the imports of the Madras Presidency, as 4 
Row is procurable at about a third of the cost of teal, and 
competition in tho trade will no doubt reduce it sill farther, 
Madras Athenann. 
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Tho western Sandal zone. 
2nd, The central scrubs, . : 

. Bird. The hill forests, 

Ast, The western zone of low forest is a well marked tract, 
eastward of and over-lapping tho coffee and (more south) the teak 
zone. It is limited on the west directly by a rainfall foo heavy 
for Sandal ; and indirectly, by the jangle fires which increase in 
severity, going west, with the inerensed growth of grass result- 
ing from the increased rainfall. ‘This zone is limitod, on the cast, 
iy a rainfall tailing down to 25 inches, Sandal is absent in 

e dry north central portion of Mysore, where tho rainfall does 
not exceed 20 inches, 

Qnd. ‘The stretches of dry scrubby forests, situated genorall 
on poor gravelly soils, but sometimes on rich deep Joams, which 
are found in the central and eastern portions of the plateau. 
Tho Sandal here is often abundant, there being little grass and 
light fires ; but it is of the poorost quality, Where these scrubs 
are cultivated or much used for grazing, Sandal disappeara 
entirely. f 

8rd. The ranges of gneiss hills which ocour throughout the 
Mysore country, hills which in height rarely oxcced 1,000 
feet, and occur sometimes isolated, ut usually in ill-defined 
ranges, running north and south, Many of ‘these hills ara 
rounded masses of solid granite, off which the tropical rain 
rushes as from the pont roof of a house, to the groat benofit of 
the country around tho hills, Suppose, for example, the ares of 
a cores of valleys is equal to that of the massive rocky portion 
of the hills, we have thon a doubling of the rainfall for these 
valleys, and of course a marked improvement in the appearance 
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of forest vogetation. Theso hilt forests are characterized by 
patches of nearly evergreen high timber forests, but also by bad 
grags and bad fires. ; 
Speaking generally the Sandal in the central hill forests of 
Mysore is of good quality, but natural reproduction is often 
entirely suppressed by tho ‘severity of the forest fires A re- 
arkable qastance of this occurs in the Molgerri State forest, 
situated 60 miles north of Bangalore, where, over an area of 27 
gquare miles, Sandal is entirely excluded hy’ sevore annual fires. 
In the village grazing lands bordering this forest, whero the 
grazing prevents fires, Sandal is abundant, especially in sitnations 
Where there is also protection from catile, such as clumps of 
thorns, Again, among the hills generally some fine speciinens 
of Sanudel atoofion observed growing inlets of Lave grantetike 
fig trees; in situations where théro is too little surface soil 
for grass to grow, and where consequently the Sandal is out of 
the reach of fire. On the summits of tho higher hills Sandal 
benefits by the temperate equable climate which characterizes 
slight elevations above the platen ; at lower elevations among 
the hill ranges Sandal prolita by ‘the extra rainfall resulting 
from the rush of water off tho hare hills, Sandal from the 
central hill forests of Mysore is little inferior in quality to that 
from the regular Sandal zone of fhe west, but it is less abundant 
owing to a less easy reproduction, - 
Tl. Requirements as to climate—Tho temperature of the 
western Sandal zone differs little from that of Bangalore. The 
northern portion of this zone is slightly lower in elevation’; the 
central portion bordering tho colteo districts of Nagor and 
Manzerabad is the samo elevation as Bangalore; the southern 
portion bordering the teak forests nearly 1,000 feet lower. ‘The 
ceniral portion of the western Sandal zone bas a general clevax 
tion of 8,000 fect, and 2 elimalo a Lew degrees cooler than 
that of Bangalore. ‘The northern and southern portions of the 
Sandal zone have a temperature very little helow that of Ban 
lore, because although nearly 1,000 feet lower in elevation 
they lio nearer the edge of tho plateau, tho ocean, and the pre 
vailing south-west winds, Doing nearer, the south-west mon- 
soon lowers the temperature markedly from June to September. 
Being nearer the ocean and tho edge of the plateau gives them 
the benofit of the sca breeze which alternates daily, after sun- 
down, with the hot wind from the north-cast, dusing’ the montha 
of March, April and May. Tho mean temporaturo of the central 
hill forests varies within small limits according to olevation. 
With rare oxceptions, the elevation of the lowest valley does not 
fall below 2,000 feet, nor the highest hill excoed 4,000 fect. 
The valleys at tho lowest limit have a mean tomperature of 6 or 
B dogreos Fah, abovo that of Bangalore, and tho climato is 
relatively brasquer, hot winds prevailing by day with cold nights 
from the downpour of cold air from the hill tops. The hills 
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have a climate more equable than that of Bangalore, the warm 
land-heated wind by day boing cooled by expansion as it rushes 
up tho hill sides, and the usually still night air (chilled by radia- 
tion) flowing off on all sides as fast a3 if cools. ‘The mean tem- 
perature of the hill tops is, according to elevation, at the rate of 
about one degree Fah, lower for every 150 fect of rise above the 
level of the platoau. ‘This, I am aware, ie double the usual fall 
of temporatnss assigned for a similar elevation, but it is derived 
from observations taken on the Bakabudens, Nandidrég, Rém- 
andrig and Dévaraiyadrig hills. It is well known that the 
fall in temperature on ascending isolated hills is far greater 
than that between two plateanx at different elevations. The 
difference in mean temperatura between Madras and Bangalore, 
for instance, two plices situated on plains, one at 3,000 feet 
elevation and the other at sea level, is 9° Mah., or one degree 
per 800 feet clevation, But tho differenco between the mean 
temperature of Bangalore and that of a well known hill top 
(Nandidnig) near Bangalore, and 1,800 fect aboye Bangalore, 
is 12°, which equals a fall of one degree in mean temperature por 
150 feet of elevation.” 

In the third Sandal tract, the flat scrubs, the climate is that 
of Bangalora, allowing for a slight rise of temperature, as the 
elevation falls from 3,000 feet to 2,000 fect. ‘The following is 
adescription of the climate of Bangalore, extracted from the 
Gazetteer of Mysore, from Blanford’s Meteorology, and trom 
various notos in my postession 

Climate of Bangalore—Temperature—The mean temperature 
is 78°, tho moan daily rango (Puekle’s tables) 15°, varying from 
12° in July to 20° in February, though it is probable that these 
last figures are somewhat too low. Between the wet and dry 
bulbs of the thermometer (at 3-30 P.1r. the hottest time of the day) 
the mean difference varies from 18° in March to 9° from July 
to October, Tho mean monthly maximum varies from 88° in 
April to 75° in December, From August to October, the threo 
wettest months, the mean maximum is 79°, ‘The mean monthly 
minimum varies from 59° in January to 70° in April: that of 
the threo wettest months is 66°, ‘The following table, compiled 
from Blanford’s Indian Meteorologist, from Puckle’s tables, 
and from tho Mysore Gazetteor, gives averages of temperature, 
of range, of humidity and of raintall for each month of the year. 
By ‘rango’ is to be understood tho average variation of tem- 
perature within the 24 hours, by humidity or dryness of air the 
average difference between the wet and dry bulbs of the thermo~ 
meter at 3-30, which is taken as the maximum temperaturo of 
the day :— 


+ The di 
marked at Ajmoro in Rejputana, where there is a fall of about one degree Fah, 
for every 100 feet of rise.—[ED,}. 


joution of temperature due to inerossed elevation is even mors 
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Months, aga or a Raingan, | Daynees 

January, 674 18 0-00 18 
February, 108 20 Od 16 
March, W4 20 1:25 18 
April, 80-4 18 142 17 
735 18 8-89 14 

T51 1b 3-97 ll 

724 12 410 10 

72-2 13 584 9 

128 ota 595 9 

TS4 12 TOT 9 

November, 707 13 1-05 10 
December, 67°38 15 058 10 
Yearly average, ... | 78-2 13 | 85 12 


a ee ee ee 


The regular south-west monsoon blows from June to Sep- 
tember, both months inclusive, and gives an average rainfall of 
23:75 inches. The north-east monsoon prevails more or less 
throughout tho rest of the year. October is the wettest month 
of tho year, with Tight variable winds (at Ooty the north-cast 
monsooit is Considerad to set in about the midilte of October). 
In November there is little wind, but it gradually draws round 
to the north-east. October with 7 inches of rain and November 
with 1 inch finish the regular rains. From December to the 
end of April, both months included, is the settled dry season, 

roducing only 3:39 inches, and this im variable tropical showors, 
Tie wind blows from the north-onst strongly during tho day : 
the nights aro still or with light airs ; but a strong south-west 
eurrent continues to blow intormittently at night, in the upper 
atmosphere, althongh it is seareely felt at Bangalore. Thera is 
little wind in May, and tho rainfall is usually confined to a few 
thunder showors, but tho south-west monsoon sots in during tho 
month, (gencrally quite at the end, but sometimes enrlicr,) and 
this fact, together with eyclonic falls of sometimes as much as 
15 inches, give an average rainfall, equal on paper, to that of 
a month during tho rogular rains,’ But nothing moro than a 
fow showers can he depended upon in May, and the spring time 
of the year for vegetation in Mysore is the month of June, 
when, as will be soon from a roferenes to the table, tho temper- 
ature, range, and dryness of tho air fall, almost at once, from 
thoir hot weather maxima to the average for tho year,” But 
tho rainfull, it will bo observed, is considerably below the average 
for the wet months, and herein lies a groat obstacle to the sue~ 
cess of artificial sowings and plantings, and also to natural 


SANDAL. 208 


roproduetion over tho greater part of Mysore, In western 
Mysore, within the Sandal zone, whero tho total rainfall does 
not excoed that of Bangalore, but where the early rains are the 
more copious, natural reproduction is observably better. 

‘Alternation of Seasons.—Frost in Mysore is waknown ; rarely, 
and in certain situations, minimum air readings of tho thermo- 
a ae ate been obtamned as low 28 82° Fah., bat this is purel 
a motoorological curiosity ; and similarly, an honost shade 
temperature of 100° Fab. is phenomenal, Looking at the table, 
it will be seon that the marked charactoristic of the climate of 
Mysoro is its equability, and for vogetation this oquability is 
even moro marked, since ae there is no rain in the cold weather, 
the inereasnd heat af the sun more than makes up for the slightly 
lowor air tomperature. Henco, for vegetation, tho only alter- 
nation of season is from the dry to the wet season. 

Randal is a decided evergreen, and always shows its best 
growth in situations where the climate is most equablo, or 
Where there is a moderato supply of sub-soil moisture through- 
ont tho year. ‘These conditions are found in Western Mysore, 
fn the hills of Central Mysore, and everywhere in irrigated 
te watered gardens where thera i moderate shale and moisture. 
Briefly, it may ho stated, that Sandal requires an equable climate, 
with a rainfall of about’ 40 inches, and a mean tomperature of 
about 742, also, probably, some clevation and tho full actinic 
foreo of a tropical sum. 

‘Soil-—Sandal will grow on any soil, except the most tena 
cions and undrained, whore in fact almost any treo would ‘ail. 
The finest specimen ‘of a Sandal treo I have ever seen felled, 
was growing ona sandy bank, hy the side of a river, in tho 
western Sandal country. Sandal occurs rarely, and then only 
when there is sub-soil moisture and drainage, along the banks 
of the Kahani and other streams which traverse the iewk zone 
of south-west Mysore. Thore the soil is a stiff’ vogetablo clay, 
vory like what is known as black cotton soil. Sandal again 
may bo often observed growing on the dams of tanks mado of 
a similar tenacious black clay taken from the iank bed. But 
Sandal delights in a mixed loose soil, auch as thag which has 
crumbled down from old forts, and stich as occurs in the siles of 
docayed towns, as at Halébid'and other places, ‘There are no 
soils in Mysore which contain more than a small proportion of 
lime, but ibis probable, froma the fact that Sandal grows on all 
open soils in Mysore, that it would not refuse to accom~ 
modate itself to a caleareous soil. Whore thoro is eub-soil 
moisture or in a very equablo climate, as on hill tops, Sandal 
will grow in shallow soils or amongst the clofts of granite 
rocks, Indeed it shows a far better growth in such positions 
than among the deep, rich, but dry, loams of the plain counéry. 
‘All the goily in Mysoro show a large percentage of iron, and 
possibly iron may be necessary for the full development of the 
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charactoristic scent of Sandal. And here it may be remarked 
that experience in no way bears out the assertion that the best 
scented specimons of Sandal are from the most sterilo situations. 
Taking two Dillets of small sizo, ono say from tho gravelly 
serub forests, and another from either the western Sandal. 209 
or the central hill foresis, the first woud he richer in essential 
oil, becanse, 10. become the same size as the socond, it would 
havo to be much older. Also the serub treo would he probably 
hollow and very knotty, and knots aro always dark, fall of 
heartwood deposit and of essential oil. ‘Thus, woight for weight, 
the scrub tree might show more oil and fragrance, but taking 
equal ages the serub tree would bo of far less valu than the 
larger sound tree grown under conditions of soil and climate 
more suited to Sandal. A few years ago T received a specimen 
of Sandal from the Nizam’s Railway forests, tho heartwood. of 
which was quite devoid of scent, ‘Thoro is a great similarity 
of soils in Southern India, and it is probablo that the absence of 
acent in tho Nizam’s specimen of Sandal is duo solely to a dif- 
ference of climate, I can recall Major van Someron having 
mentioned aome years. ago that le had seen. Sandal flourishing 
in somo gardens at Surat, but that the wood was scontless ani 

worthless, Sandal treos may be observed occasionally in gar= 
dona and hedges, all over tho peninsula of Southern India, ~ In 
South Canara id grows in sore quantity, and of good scent 
down to very nearly sea lovel, ‘The artificial rearing of Sandal 
for planting hus shown tliat humus, or decaying vegetable mat- 
tor of some sort, is absolutely necessary fo Sandal during the 
first year of its growth, while in the nursery beds. If planted 
out afterwards on the red loams and lateritic gravels, with 
searcely n trace of vegetable soil, on which Casuarina grows £0 
well, Sandal looks starved, And again it has heen noticed that 
it is casior to plant Sandal amongst grown up Casuarina than on 
a baro soil, and in forest than in the open. There are some 
good specimens of artifleially planted Sandal growing in tho 
Fard of the Sandal depot ai Hunsur on old tan pits. I bavo 
soon it stated that the Dutch in Java plant Lantana on barren 
coffee land, which the Lantana enriches by its property of ra- 
pidly forming humus. Lantana is one of tho fow trees or 
shrubs in tho dry climate of Mysore, which form a vegetable 
deposit akin to humus, and nowhere is there a more siriking 
natural reproduction of Sandal than in the Lantana hedges 
Thich are so common round the grounds of houses at Tanga 
Tore, In Coorg and Wyndd the introduced Lantana has bo- 


* Wa can pradicate tho samo for Sanidel at Poona, where the trea grows vigor 
onal, and oven reproduces rally'in abundance in hedges and gardens 
on black cotton soil. In the Ni ‘of the Central Provinees, Sandal has 
‘decome all but subsspontaneons in one I in tho hills south-west of the fort of 
Asirgarh, but, an far as we know, only the wood of the root is sconted.—[ED.] 


SANDAL. 205 


come a pestilent weed. Last year Mr. Dickinson, the Forest 
Officer in Coorg, obtained some good results from sowing Sandal 
amongst Lantana. All these facts point to tho conclusion 
that-a soil which contains humus or decaying vegetable matter is 
essential to the natural reproduction and good growth of Sandal.” 

Again, the shade of Casuarina, and its earpet-like accumula~ 
tion of ‘stalks on the ground, destroy grass and are hurtful 
to most vegetation; but self-sown Sandal can be observed 
growing under Casuarina in gardens at Bangolote and abun- 

lantly (in a few places where tho trees are old enough to have 
formed humus) in the Government Casuarina plantations to the 
east of Bangalore. 

‘The most common soils in Mysore are loams varying in 
colour from adeep chocolate red ton neutral grey. Cenerally 
speaking, the deeper theso loams are in colour the richer are 
they in iron and the uther inineral food coustituents uf vegeta 
tion, Tho subjacent rock all over the country is gneiss, usuall 
with tho mica more or loss replaced hy hornblende. In the south 
the gneiss becomes porphyritic with embedded erystals of a pink 
folspar.  Gmeiss may ha witnessed in all stages of disintegration 5: 
first, the gnoiss with the felspar decomposing in situ, then eramb- 
Jing schists, and—when these schists are washed down and de- 
posited by alluvial action—rolling downs of ever-varying loams 
and long stretehics of barren gravels, ‘The hills are’ composed 
sometimes of immense masses of solid gneiss, at other times of 
boulders and granite pebbles of all sizes, 

In tho western Sandal zone, loams, black clays, schists and 
gravels ocottt ; and Sandal flourishes wherever it is permitted 
by grazing and fires, but agriculture usually restricts Sandal 
to if inferior soils. In the central hill forests Sandal may 
he observed growing on almost bare granite, provided thera 
be a little humus to cherish its seedling life, and in the valleys 
on broken stone and thinly spread soils washed town from above. 
Among tho central hill forests, whero the early rains are Hght 
and often uncertain, it may bo imagined that the hygroscopi- 
city of humus is a necessity for the reprodnetion of Sandal. In 
the serub forests which sometimes flank the hills and sometimes 
form long stretches by themselves, Sandal accommodates itself to 
miserable soils of gravel and light groy loams; the solo virtue 
of these soils being that they are usually loose at tho surfsco 
and sometimes deep. ‘hero Sandal is the only tree which is 
specifically valuable, and tho treatment of the forest should be 


+ In the Banka Rarda norsety, Bhaonargarh Reserve, Betal 
Provinces, Colonel Doveton, Conservator of Forests, ‘found Sa 
ng as A root-parasito on the wild date-palm (Penta sylneatri 
Seedlings were more vigorous then others rooted independently in the soil. 
‘would bo interesting to enquire whether the grenter sticcess of Sandal seedlings in 
hedges and amongat trees than out in the bare open is not to some extent duo to 
‘the peeuliar habit noticed by Colonel Doveton.—[ED.]. 
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that of regular coppice-under-standard. These sernbs, carefully 
coppiced, yield good fuel, and the Sandal forms naturally better 
standards than most of the associated trees. 

North and enst of Bangalore thore is a series of laterite hills. 
Among these and tho derived soils where Casnarina grows s0 
well, Sandal is extromely raro at present. 

Locality—Elevation—Thore is a specimen of Sandal now in 
tho Bangalore Museum sont by me from amongst soveral found 
growing on tho banks of the Cauvery, at an elevation of only 

200 fest. Tho growth of these trees—thin and straggling, 
raggosts at once that Sandal is here in a climate too hot for it, 
and that it is on the vergo of its natural habitat, But, contrary 
to what I had supposed, the heartwood of theso trees ‘presented 
an ordinary appearance, and did not appear to be deficient in 
seent. Growing on tho hanks of the Cruvery these trees had the 
henefit of both a sandy open soil and of sub-soil moistatro from tho 
Cauvory which is nover quite dry. 1,200 fect abovo the sea is 
the lowest elovation of any portion of Mysore territory. I havo 
not observed Sandal in Mesore growing more than’a few fect 
abovo 4,000 feet, but the ‘Tocaliths aboro 4,000 foot in Mysore 
are 50 very few, that thero is scarcely an opportunity of judging 
whether Sandal woul! not grow ‘well at highor elevations. 
Natural grown Sandal is absent. from tho top of Nandidnig, 
where both shade and moisture ahound, the average elevation 
there being 4,700 feet. ‘There aro some fine specimens of Sandal 
growing on almost hare granite on the top of Dévaraiyadvtig at 
an elevation of 4,000 fect, Dévaraivadnig being the oldest fire 
protected forest in Mysore. ‘The limits in Mysore within which 
the treo may be observed in perfect growth aro between 2,000 
and 3,300 foet for the plains, and 2,000 and 4,000 feet for the 
hills, I should consider that, except in very exposed situations, 
Sandal would grow up to 5,000 foet with probably some increase 
in the density and scent of the wood grown at this clevation. 

Aspect. i a country so near the oquator thera is litfla to 
notico under aspect, but's northern aspect would be slightly drier 
and warmer than a southern, 

Gradient and Configuration-—As already mentioned, Sandal 
shows no preference with regard to gradient: in the central hill 
forests Sandal is found in the most precipitous localities, in tho 
wostern Sandal zone on nearly flat plains. 

Dimensions attainable —The largest tree I have met with 
measured 8 fect in girth, and gave 14 tons of heartwood when 
ent down. ‘This is the tree mentioned already as growing on tho 
sandy lank of # river. This rivor was tho Hemavati, and tho 
tree occurred in abont the centre of the western Sandal zone. 
‘Even larger trees than this aro occasionally met with, but they 
are extromely rare. The finest specimens of Sandal come 
usually from tho westorn Sandal zone, but even here specimens 
yielding heartwood above a foot in diamoter are scarce. From 
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the central hill forests it is rare to get trees with heartwood 
over 10 inches in diameter, and from the scrubs over 6 inches in’ 
diameter. } 

‘As regards height, Sandal grown in the open, in hedgerows or * 
over serub is always a low free, the average length of bolo not 
belag more than from 12 to 15 feet. There is little heartwood. 
in the branches, as they divide rapidly to form the bushy head 
which characterizes Sandal, Associated with other trees Randal 
runs up into long poles, and clean straight pieces of small 
timber 50 and 60 feet in Jength, a great contrast to its or- 
dinary stunted looking growth in the open. As regards the 
total height of the ordinary tree grown in the open, 40 feet 
may be taken as the maximum, and 20 feet as the average. 
But in some scrub jungles tho average total height is not 
above 12 fest, 

IV. Habit,—Sandal may be often observed forking close to . 
the ground. Trees from root shoots, such as those in the circle 
of suckers, which come up where a Sandal root has been stubbed 
out, are more liable to divide close to the ground than seedling 
trees, The average and maximum length of trunk have been 

iven above ; a few feot below these dimensions the tree divides 
into its usually regular rounded bushy crown. Sometimes 
where shade and moisture are very abundant, Sandal becomes 
long and sinuous, twining amongst other trees, and taking a 
form spproachin that of a creeper with a thick stem. I have 
observed trees of this description amongst the Areca nut gar- 
dens of Wostern Mysore, and occasionally in natural forests. 
For a small tree with small leaves Sandal may be said to have 
a moderately dense foliage, but it does not throw a dense shade. 
Where Sandal occurs gregarious in small patches, the tree’s own 
covert appears to be insufficient for its natural reproduction 
from seed. Betweon a Sandal tree grown isolated, and a Sandal 
tree associated with a dense shade-giver, such as Tamarind, 
there is such a striking difference in the appearance of tho foli- 
age, that an observer, at first sight, would hardly rocognian the 
two as belonging to the same description of tree. ‘The tree 
grown isolated, or mixed with light shade-givers, has a foliage 
‘which is scanty or nearly bare in the hot weather, in colour of 
a light green inclining to yellow. The tree associated with 
dense shade-givers, has a larger leaf, which ia dark green in 
colour. In dry forests, from an eminence, the Sandal trees can 
be distinguished for miles around, the very light colour of the 
foliage of Sandal stanrling out clear from amongst all other leaf 
tinte, In shaded situations the tint of Sandal attracts attention 
b rich dark colour. With the dark tint the leaves are both 
larger and thicker. This remarkable difference in the appear- 
ance of the leafage of Sandal affords some ground for the belief 
tht the tree with the darker foliage and more vigourous growth 
has joined its roots to those of neighbouring trees, and is flour- 
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ishing, as a root parasite, at their expense, Dr. Bidie, C.LE., 
the Curator of the Madras Museum, wns, 1 believe, the origi- 


prove or to disprove. 
ve the positive assertion of Dr. Bidie that he has dug up 
Sandal roots and found them to connect with the roots of other 
trees, Again it is sufficient to cut a Sandal root in the soil at 
any point to cause it to immediately throw up vigourous suckers, 
and occasionally when a Sandal tree is cut and the stump stub 
bed out, such a mass of vigourous suckers are thrown up as to 
suggest the idea of root parasitism. We know that the roots 
of Larch do frequently grow together, and unite so thoroughly, 
that the stool of a eut tree will cicatrice over with new Inyors 


“of wood. But that Sandal ever commences life as an epiphyte- 


like plants of tho allied order of Loranthacer, appears to be a 
mistake. During the twelve years that the forests of Mysore 
were under the observation of British Forest officers, na single 
case of Sandal as an epiphyte was noticed. In Mysore Sandal 
is the most important forest tree, yielding y%ths of the forest re= 
yonus, so that a fact of this sort conld not have eseaped ob- 
servation, 


V. Degree of ability to bear shade—Sandal, as already 
remarked, hows the best growth when partially. shaded and 
associated with trees such as Tamarind, which throw a dense 
shade. When quite young, Sandal will bear the dense shade 
under old Casuarina frees, a shade which kills grass and almost 
all ground herbage. Ihave noticed some good specimens of 
Sandal trees solf-sown on coffee estates in Manzerubad (West 
Mysore), where the coffee is usually so shaded by tall forest trees 
that not above one-third the amount of direct, sunlight reaches 
the soil. Solf-sown seedlings of Sandal are never observed 
except in shaded and protected situations. Sandal nurseries 
reguire a shade of boughs as soon as the fine weather sets in, 
and when planted ont, it is the practice to stick a few boughs 
round each plant for shade and shelter. 


VI. Persistence of leaves—Sandal under the hest conditions 
of growth is uniformly an evergreen. In dry deciduous forests 
there isa short and partial fajl of the leaf towards the end of the 
dry season, 


VIL. Age of fertility—Sandal has fertile berries from an 


early age. I have observed frnit on planted trees when four 
years Bi Sandal flowers at the end of the hot weather or early 


‘ + ee foot note nbave.—[ED.] 
t We have observed the same nt Poona,—[Ep.} 
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in the rains, and the fruit is ripe ina few months, usually by the ° 


close of the rains. In the Sandal nurseries it is the practice to 
commence sowing in the arly part of the rains, with old seed, 
and if the tile-pots are not fully stocked by the end of the rains, 
to complete with new seed. Sandal seeds regularly every year, 
and there is never difficuliy in obtaining a supply of the seed. 
If not gathered at tho end of the rains, the fruit speedily fal 
to the ground end rots the slbumenous, peiclike see decaying 
with the fleshy portion of the drupe, Old seed swept from the 
ground rarely germinates well. A small portion of the fruit 
Usually remains on the tree through the dry weather and into the 
next rains, when flowers and fruit may be sen together on the 
same tree. 

To proserve the seed, it should be gathered or picked off the 
ground whilo the fruit is still fresh, eprend out to dry, and kept 
tha dry place for use. Largo earthen jars are used for this 
purpose in Mysore, and attention is of course necessary in the 
raing, to see that the dried drupe with its enclosed seed, does 
not become damp and mouldy, Sandal seed prepared in this 
way and kept for two years, has been usnd on the Mysore plan- 
tations with good result ; the opinions of the plantation mistries 
differ on the question of whether new seed or old seed germi- 
nates the better, The first attempts to grow Sandal artificially, 
on a largo scale, failed uniformly, a failure cansed to a great 
extent by badly prepared seed. 

VIIL. Facility of germination—As a rule Sandal seed does 
not germinate well, or regularly, as regards time. On an aver 
age, Sandal seed takes six weeks to ‘come up, and if in an 
open vegetable soil and properly supplied with moisture, it will 
continue coming up for several months afterwards, Ordinarily, 
in a well tended nursery, less than half the secd sown will 

erminate, and this failure becomes readily noticeable with San- 
fal ‘on account of the seed not being small. For instance, it 
requires on an average a small handful of Sandal seed to produca 
a dozen plants ar ta stock fawo tile-pota. Tt has hoon found in 
practice that the best way to induce a fair germination of Sandal 
seed is to scatter the seed on the surface of the soil, or to cover it 
lightly, if the soil is of an open character, and then bury the seed 
beneath a layer, an inch thick, of leaves, grass, the sweepings 
of a Castarina plantation or other vegetable detritus. Half 
decayed leaves, such as are found under old trees, are the best to 
employ, if they can be readily procured. If white ants appear 
in the layer of vegetnble soil thoy may be neglected : they will 
somewhat hasten the disappearance of the vegetable layer, but 
thoy render a service in depositing thin layers of loose soil over 
the seeds which they do not appear to touch as long as the seeds 
aro alive. The layer of vegetable soil under any cirenmstances, 
if properly watered, speedily decays, and has to be partially re- 
newed once or twice in a month. For other delicate seeds 1 
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havo found a similar layer of vegetable detritus to be'an excel- 
lent thing 5 it preserves tho ceed at an even warmth and mole 
tnre, and its decay supplies readily-nssirvilable mineral matter to 
the young seedlings. 

IX. Faculty of growing up from stool and from root-wuckers. 
—A Sandal trve, if" out w foot above the ground level, or even 
nearer the grou, gives usally no shoots from the stool inthe 
dry climate of Mysore. But ‘Mr. Cherry, who was for many 
years Deputy Conorvator of Forests in South Canara, has it 
Tormed me that in the moister, warmer, climato of that district 
Sandal stumps left in the ground usually throw up shoots. And 
tho samo obsorvation (I may mention here) holds good. with re- 

d to tress Killed by burning. In tho damper districts in 
{Mo Madras Presidency, a Sanda treo killed by fire is stated to 
shoot again from the toot. In Mysore, Sandal troos in tho 

antations whoso stems bave been Killed by fire, have invariably 
fied oxiright ; and in forests where Sandal shoal grow natu. 
ally, itis always absent where the jungle fires aro severe. 

On the othor hand, from sections of the root, wherever ont, 
Sandal sends up shoots with the greatest facility.” It is a cardi- 
nal point, in the treatmont of Sandal, to fell tho tree. when 
roarketably mature, and to remove the root at once, thereby en- 
suring a ring of shoots from the stuallor roots left in the ground 
after the root stump has been extracted, A curious circum- 
stance has occurred in connection with this root-shooting pro- 
perty of Sandal: all planting in Mysoro is done in large pits 
usually a yard cubs, Theso pits are dug as labour offers, and 
left open til the first rains and till the mursery plants are ready 
to put in, When this pitting is done on aoil where there may 
be already a fow old Sandal trees, (say ton to the acre,) at least 
one-half of the pits will cut some of the long tracing roots of 
Sandal in the ground: and whenevor a Sandal root is cut it 
sends up a shoot. I havo seen a portion of a Sandal plantation 
where the pits contained as samy Gaatlul suckers ay legitimate 
nursery plants : and Sandal suckers may always be observed in 
abundance whenover pitting is done near old trees. These nu 
merous suckers considerably add to the appearance of some 
of the Sandal plantations in Mysore. Ihave tried on two occa~ 
sions to propagate Sandal by burying root cuttings ; but the 
success of this experimont is-prevented by another well marks 
ed property of Sandal which then comes into play, namely, that 
Sandal roots will under no cirenmstances stand rough treat 
ment in removal. 


(To be continued). 
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Sixoe being invited, some ten days ago, by your Secretary, to 
aitend this meeting, { have been travelling every aay, end bave 
had no opportanity for writing, or for making references. I 
will not therefore attempt to deliver an “address,” and must 
simply attempt to give you, from the abundance of the subject, 
a familiar talk about trees. 

‘When this country first hecamo known to Europeans, tho soil 
was overswhero, throughout this State, and in all the Atlantic 
States, and in Canada, covered with forests, until we reach the 

rairies of the West and the treeless regions of the North. 
ese forests diffored groatly in density, and in the kind and 
value of their timber. 

Of course, had these scttlors thon known all that Europeans 

now know, or all that we shall hereafter know about forest ma- 
nagement, @ considerable part of this would have been cleared, 
in order to make room for agriculture, The parts selected for 
this purpose would have been the best portions for tillage — 
the intervals along the valleys, and the arable portions of the 
hills and the plains, But tho hill-tops and the broken mountain 
regions, too steep and stony for # plough, and too poor for 
posture, would have been spared. They would have left the 
forests inthe ravines, upon slopes liable to erosion, and upon 
sands liable to drift. But without this knowledge as to the 
proper care of woodlands, and without a further thought than 
to clestroy everything alike, and without reservation, except here 
and there a wood lot; the country throughout the whole settled 
portion has been cleared, so that there aro now but few large 
tracts of forest remaining, and the valuable timber has, to a 
very largo extent, been oleared off. Much was burned to gat 
rid’ of if, without any profit, excepting sometimes from the 
ashes, Forest fires have been invited in to aid in the destruce 
tion, and much that was not absolutely wasted without any 
return has been extravagantly used in needless degree, 

This wanton practice has at length begun to attract the serious 
attention of thoughtful men in every part of the country, and 
they are asking one another—What shall we do to be saved 
from the inconvenience and distress which the extreme depletion 
of these supplies must occasion ? 

‘Tho great eoal of Maine boars the dovico of a whita pine tree, 
and that of your State the figure of a ship upon the stocks. 
The first of these emblems fitly represented the grandest element 
of wealth that the State of Maine then possessed ; but it has 


* A Familiar Talk about Trees.” Delivered in the Hall of the Houre of Re- 
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since disappeared from their commerce almost entirely, and in 
its place we find them using up their spruces and hard woods, 
which miust in time become equally searce. The ship on the 
stocks reminds us of a time when the white oak and the white 
pine supplied the materials for an industry which was once 
regarded as of commanding importance, and worthy of adoption 
as the symbol of a State. 

T have recently visited Portsmouth, your only sea-port, and 
they told me that this business of ship-building has died out 
almost entirely as a private enterprise, and that excefting what 
is going on now and then at the navy-yard, there is scarcely, 
anything left. At Bath, the principal ship-building point in 
Maine, where a considerable number of ships are still built 
every year, the amonnt of tonnage ix far helow the totals of 
former yours. They get their white oak from Virginia and 
other Southern States; their yellow pine from Georgia ; their 
white pine from Michigan ;"and some of their, “juniper” 
(tamarack) knees from Canada. They are already getting 
teady to build iron ships at that place, wisely foresocing in this, 
a time not remote, when these timber supplies which ‘they are 
now using will become scarce. 

It is true that coal for fuel and iron for naval and civil con- 
structions have in late years largely taken the place of wood 3 
and to this extent they have lessened the demand for wood as a 
fuel, and for the heavy timbers formerly used in ship-building 
and in city architecture. But on the other hand, new uses for 
wood, in various forms, are daily appearing, and’ among these 
is that for the making of paper-pulp, of which, already, since a 
comparatively recent period, a large amount is made; and of 
this we have as yet scarcely sean the beginning, although nearly 
forty establishments exist in the New England States alone, 
Upon the whole, we may say that tho amount of wood consumed 
aga material is increasing every year, while the existing supplies 
are as rapidly becoming less. I think it neod not be proved, for 
the fact is evident, that although we may, to a large extent, 
employ stone, slate, tile, brick, and the metals for many uses 
in which wood is now taken, we can scarcely conceive of a time 
when this material from the forests will not be in great and con- 
stant demand, or when it could ever be less needed than to-day, 

Let us for a moment compare the conditions of this countr, 
and of Hurope, and expel with respect to the titles to land, 
and notice some points of difference that vitally concern the 
prospects of our future forests and our timber supplies, With 
‘us, the lands in all the older States, and throughout the settled 

tions everywhere, belong to private owners. Neither the 
Bctes, nor tho general government, nor any county, city, or 
town, has any woodlands, nor any land upon which forests could 
be planted. "To make a beginning of public forest management, 
it would be necessary to obtain the title, either by purchase, 
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gift, or some lapse of title, It is in the most extreme degree 
improbable that any public authority whatever will ever plant 
upon private lands, or that any law would be passed, or could 
be enforced, that should compel the planting of lands by their 
owners, What remains of our woodlands, as well as all of the 
land on which the forests once grew, heing now held by private 
owners, it is these owners who must do the planting of the 
future ; and they will clear their lands, or rear forests, as their 
self-intorest leads them. 

Now in Europe we find upon the continent very different 
conditions. The governments, the communes, or other local or= 
gimizations, and the public establishments of various kinds, are 
owners of considerable tracts of forost land, and administrations 
have been organized to take care of those interests. To get 
qualified agents for this service they have established schools 
of forestry. I have visited the forest administrations of every 
country in Europe that has a system of this kind, and about 
twenty of these schools, of which there are about thirty. At 
these schools, young men who have passed their first studio 
about equal to what is taught in our academies, are admitted 
‘upon examination, and are carefully tanght from two to three 
years in tho sciences and the practices that apply to the care of 
woodlands and the removal and first working of forest products. 
They are taught mathematics, a3 applied to surveying, the 
measurement of contents, estimates of the growth and quantity 
of timber, accounts, and the like ; the natural sciences that have 
reference to trees, and to all animal or vegetable life that may 
effect their welfure, Chemistry, geology, meteorology, mecha- 
nies, and, in short, whatever branch of knowledge is useful to 
the forester, including so much of laws and jurisprudence as 
may be needed in the discharge of his official trusts. Many of 
these candidates for the forest service are the sons of foresters, 
and one of the most talented of the professors of forestry in 
Europe is the son and grandson of men equally eminent in their 
profession, 

The students in theso schools have provided for their use 
extensive collections of tools and implements, models, cabinots 
of natural history, laboratories, libraries, forest. gardens and 
nurseries, and the like, and every week they make excursions 
with their professors io learn from actual observation whataver 
concerns their pursuits. Once in a year they make a long 
journey to see forests and opcrations in planting under other 
conditions, and of these journeys they keep a journal and write 
up an account. Finally, after passing examinations that show 
approved attainments, they become entitled to a place, at first 
under an experienced forester, and afterwards by themselves ; 
and they may rise through the various grades of the service, as 
in our army and navy, with the right to retire on a pension 
when working days are over. 
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Among the foresters’ duties in Europe are the protection of 
game anil the adjustment of rights of common usage, 2s, for ex- 
ample, where she inhabitants of » commune or village have 
right to fuel, or building materials, or pasturage, and tho like, 
upon thelr common lands. With none of theso affairs relating 
to hunting or common rights shall we in this country ever have 
concern, ‘Tho rights of hunting belong absolutely to the owner 
of the land, and of rights of common usage we haye none. 

Now in all of these foreign systems wo have nothing to learn 
from their codes or their jurisprudence ; but wo have everythin 
to loarn from their metiods of planting and management, and 
from the scientific researches thet are hoing made abroad. We 
gould not give employmont to men who were so highly qualified 
in these special sciences ; we need a. lnsa extanded Imt plain and 
practical course of instruction for,a greater umber ; in fact, 
more or loss of the first principles throughout tho whole of our 
educational system, even down to the primary schools, 

Every graduating class in a colloge should, at lenst, havo the 
opportunity of hearing a few practical lectures upon forestry, 
and in sovoral of ou collages, a8 in Dartmouth, instrvetion %8 
now given in the class-room. In schools of less degrea, it would 
be a most profitable thing to inculcate correct ideas, if nothing 
more, as to the importance of our woodlands in the welfare of the 
country, and the necesalty of preventing injuries and avoiding 
waste, 

‘As wo bagin to fool the neod, we find springing up here and 
there inquiries under authority of law relating to the wants and 
the duties of the future, as depending upon the maintenance of 
our forest supplies. You have a commission named for the 

argose ia New Hampshire; they have onein Vermont 50 litle 
Eas been dono ia New York’; and through Stato and local socie- 
ties, of one kind and another, our people aro beginning to tarn 
attention to this anbject, and to realize ite importarice. 

It is not alone the want of wood as a material for ship-build~ 
ing, and erections of every kind upon the land, for manufac 
tories and uses of infinite variety and importaneo, and. for fuel, 
that is rominding us of this duty, We find effects upon our 
climate, upon the flow of water in our rivers and stream, and 
upon our agricultural interests everywhere, which may be, di- 
rectly or indirectly, traced to the destruction of our forests as a 
principal cause. Let us briefly notice these several incidental 
effects, and the manner in which they are produced. 

Ina wooded country the climato is more humid on account 
of the great amount of evaporation that is going on from the 
foliage, The soil is humid because sheltered from the winds 
and the sun, and the streams are not liable to sudden floods and 
to drought, becauso they issue from ssramps, or aro fad by 

a 


r= 
ennial springs. Let us notice the effect of clearings upon these 
conditions. 
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Inan open, treeless reg n, the soil being exposed will sooner 
dry up after 'a rain, and if it be clay, it will become hard, so 
that the rain when it falls will run off at once, instead of sinks 
ing into the earth, ‘The water, no longer obstructed by roots 
and rubbish, does not find its way slowly into the water-courses, 
but, upon steep mountain stopes and hillsides, tends to wea 
ravines, which sometimes become immense chasms, and the 
rocks and rubbish carried down by the torrents cover the fertile 
valleys below with stones and gravel, and spread over the plains 
in destructive inundationa that desolate the country far and 
wide, Finally, the sediment coming down to the sea forms 
sandbars at the mouths of the rivers, which cause lagoons and 
stagnant mornsses that render @ once healthy and fertile region 
@ pestilential waste, 

is picture is a faithful one of grent regions in southern 
Europe, and especially in Italy and Spain. In other countries, 
asin Northern Africa, in Greece, and in Western Asia, we find 
‘vast solitudes and sandy wastes, now given up to hopeless ster 
ility, which were once well cultivated by a dense population, 
and nbonnding jn tres and fruits. We find everywhere in our 
‘own country that our springs and wells fail in summer, and that 
mill-streams once furnishing hydraulic power through ‘the year 
are almost dry for months together. Rivers once navigable are 
80 no more, and streams depended upon for feeding the reser= 
voirs of our city water-works fail. ‘The snows, prevented from 
drifting in a wooded country, accumulate in drifts behind fences 
or fill in the ravines, leaving our fields exposed to frost, and our 
winter grains to great injury and loss. ‘The insectivorous birds 
are driven away because they find no shelter, and our fruits fail 
where they were once as sure as the returning seasons, 

Now these facts carmot he denied, and they lead us to the all- 
important question—What shall be done to prevent further in- 
jaries, and to restore the conditions that we have losb? 

‘The first thing to be done is to economize—io use less, and 
waste less, We have coal, and peat, and iron, We can use 
these, and stone, slate, brick, and tiles, in a great number of 

aces where wo now uso wood. We can use up the waste pro- 
Taets that are now allowed to decay. We can got tanning ma- 
terials, when our hemlock is exhausted, by Planting oaks. We 
ean provide for {ature wants by re-clothing our broken lands 
everywhere with woodlands, and we shall begin to get the bene- 
Rts, 20 far as they concern the climate, as soon as the ground is 
well shaded, although we may have to wait longer for the mate- 
vial that these woodlands should suppl. 

In travelling through your State—and it is much the same 
throughout ‘New ‘England and the Northern States generally— 
Thave had frequent occasion to admire the facility with which 
an abandoned field will lapse again into a forest. You have 
none of the difficulties that they encounter as we approach the 

ar 
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arid regions of the West in making trees grow. They will grow 
dianisclven, and everywhere, if only allowed to remain where 
they find themselves a chance. But we should bear in mind 
that some kinds of timber are worth a great deal more than 
others ; that it takes a long time for any trees to become of size 
muitabla for tumbor, and that almost always those of least value 
are of most rapid ‘growth, thus shading out and killing off the 
more valuable kinds, 

Of nativa species, you have varios kinds of oak, ash, elm, 
birch, maple, linden, beech, chestnut, and others of the decid- 
nous class ; and of the evorgreons, the pines, spraces, codars, 
and the hemlock. It is an easy mattor to determine from what 
has been which of these will thrive to advantage, and it is not 
worth while to experiment much on uncertainties. We need not 
try to prove, for this has been done by nature, that the chest- 
mit will not grow on a limestone spl j that pines prefer a sandy 
soil, if underlaid by a subsoil congenial to their growth; that 
the maples and the beech avoid ‘the sand and seek calearoous 
soils ; and so on throngh the whole list, 

But besides these native trees, we have within our range of 
opportunity many not native that will still thrive exceedingly 
well, somo of them bearing seed and propagating their kind as 
vigorously 2s in their native home, and others that ‘will grow 
wall enough if helped to a place, but that do not reproduce 
roadily from seed. In Scotland the larch, a native of Tyrol, has 
been found much more profitable than any of their indigenous 
trees. The elm in England thrives exceedingly, although its 
seeds are seldom fertile, and the most precious treo for planting 
in the North-Western prairie States in somo situations is the 
white willow, which grows best from cuttings or sprouts, 

Of treos not native I would suggest the black walnut, hardy 
catalpa, European larch, Seotch and Austrian pines, and certain 
of the European willows and alder as well worthy of oxperiment. 
‘They may prove porfectly well adapted to your soil and climate, 
and somé of them, as for example the willows and the alder, a 

eat deal more profitable than our native specics. They will at 
{fast prove intoresthig a affording ‘means for comparzon. and 
for botanical study, and add new resources to our list, already 
large, of trees suited for ornamental plantation in our villages 
ad around our homes. 

While speaking of exotic trees, it may be remarked that the 
donifers of the Pacific coast, which thrive so luxuriantly in their 
native region, almast uniformly fail in the Atlantic States, while 
the trees of Eastern Asia, tho Himalaya region, and Japan, al- 
most uniformly sueceed. As theso all differ in species, and 
many of them in genns, from those nearest like them in our own 
country, we have in these a precious opportunity for increasing 
an interest in ornamental plantations, and perhaps of adding to 
our list of exceptionally profitable timber trees, 
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Let us now como to consider a very practical question, which, 
at the beginning of your legislative session, may be deemed op- 
portune, namely~—How can a State encourage the preservation 
and restoration of its forests? It is true that individual en~ 
terprise, under the stimulus of high prices and ihe pressure of 
want, might find it profitable te seek these prices and relieve 
this want ; but our land-owners, upon whom we must depend 
for future planting, will not begin to do this in a very extensive 
way until thoy feel this necessity upon them. It is not wise to 
wait till these evils are present. It is the part of prudence and 
foresight to provide seasonably for this future ; and in this the 
State may render important services to its citizens in various 
ways short of paying for the expenses of planting, and among 
theso the following + 

1. It may exempt waste and vacant Jands from taxation for 

a limited period, where they are successfully replanted 
and protected for forest: growth ; or if there be a con~ 

‘tutional provision forbidding the exemption of private 
Pro erty from taxation, as in some of the States, it can 

leclare that the increased value of lands hy reason of 
forest growth shall not bo taxed until some revenue 
begins to ncerue, 

2. Itcan stimulato rivalry by the offering of premiums for 
the greatest amount planted, the best management, or 
tho most approved results in the introduction of exotic 
species, with reports showing the methods of operation, 
and other information best calculated for rendering this 
experionce useful to others. 

3, It can in like manner reward the authors of essays upon 
forest culture, and various subjects relating to the 
maintenance and management of groves and wood- 
lands. To tender these most widely useful, they 
should be printed for distribution among those en- 
gaged in planting. 7 

4, It can provide for the establishment of experimental sta- 
tions for the careful study of methods and the determin- 
ation of facts of practical utility ; and it can aid in this 
dy the distribution of soeds and planis among those 
willing to co-operate in these observation ” 

5. It oan provide for instruction in the first principles of for’ 

estry in the public schools, and to a grester degrea in 
the higher institutions of learning in the State ; and in 
a more general way it can enable, agricultural, horti- 
cultural, and other societies to extend their operations in. 
the discussion of subjects relating to forestry until spe- 
cial societies for this purpose are established. 

In can provide laws for the prevontion and control of for~ 

est fires, under which greater care would be taken in 


ea 
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the use of fires in or near a woodland, and a more di- 
rect responsibility attached to this act. 

7. In some of the States where this has not been done, the 
Btate can enact laws compelling the owners of cattle to 
keop them within their own premises, thus removing 
one of the motives for setting forest fires, and tending 
to the welfare of the woodlands generally. 

It is very generally observed that in 2 new country, and in 
the absence of an owner or his agent, the rights of property in 
timbor are often disregarded, and it has been appropriated for 
use without much cara or inquiry as to who the owner was. 
This is espocially true with respect to timber upon the public 
domain, and upon railroad grants, But where groves are plant 
ed upon the lands of a resident owner or manager, there would 
be no greater liability to trespass than in a corn-field or an or= 
chard. As a country becomes older, these privato rights become 
better established. ‘The hardy and sometimes lawless pioneer 
moves on with the advancing tide of civilization, and personal 
rights become bettor defined. 

I might say much more that the opportunity allows concerns 
ing the amenities of life that are secured in home adornment, 
village improvement, and city parks, which are so many forms 
of planting and cultivation, in which the benefits appear in 
the public ‘health and in the intellectual refinement and per- 
sonal enjoyment which they secure to all who come within their 
influences. 

We are accused hy Europeans of being an unstable and rest- 
less people, having no strong attachinents to ancestral posses. 
sions, and over seeking new fielis of enterprise in an uncasy 
desire for change. ‘There is nothing that. can more strengthen 
this attachment ts home and country than by making thora 
ploutant. Ié is only those wha feel thie attachment, that build 
amonaments.and that found institutions that will survive them as 
witnesses of their substantial interest in the welfare of the coun- 
try in which they have lived. 

I have faith in the Yankeet I believe in him! If you can 
only tell him where thero is a dollar to be made or saved, and 
make him believe it, he will find the means to secure it. Now 
one of the ways of doing this is to plant trees. When planted, 

‘otect them. Teach the importanco of this, and the methods 

xy which it can be done to most profit, in your schools and col- 


* Jeges, and especially let every owner of land seek to advance 


this object, both by precept and example, and it will not be long 
before we shall begin to realize the advantages that should result 
from this measure, 
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SILK CULTIVATION IN THE PUNJAB. 


Ir appears from the reports submitted to the Punjab Govern- 
ment during preparation for the Calcutta Exhibition that in 
that Province the Native silk industry is declining. ‘The un- 
adulterated silks of Native looms are gradually giving place to 
mixed silk and cotton goods imported from England and other 
European countries. ‘These mixed fabrics of many colors and 
of gaudy hues find much favour with the unwsthetie Native 
who cares little for wear-resisting qualities of silk, Sericulture 
is practised but rarcly among Natives, the silk used in the 
looms being imported in a raw state from Bokhara, Ladakh 
and Bombay. From the imported silk, articles of great variet 
are made, including turbans (which are greatly in demas 
purses, waisthands, phiilkdris, and the brightly embroidered 
table covers, cashions and such like, which the mendacious 
Kashmiri pedlars have made so well known to Euro; 
While, however, the Native silk industry is declining, the Eu- 
ropoan silk cultivation carried on by the firm of Tister_and 
Company in the Punjab at Gurdaspur, and in tho North-West 
Provinces at Debra Din, appears to be in a flourishing state. 
Four varictios of silkworm have been domesticated, the Kash- 
miri, the Chinese, the Japanese, and the Assamese. The 
Kashmir and Japan varietics are tho best suited to the climate 
of Upper India, the eggs being univoltine, i.e., hatching under 
ordinary conditions only once in the year. The time of hatch 
ing is the spring, when the mulherry tree throws forth its new 
Teaves, and the worms can only be reared so long as a plentiful 
supply of juicy leaves is forthcoming. In the plains it generall 
happens thatthe heat of tho weather causes the eggs to hate 
before the nrulberry leaves have appeared $ and a8 no other 
leaf provides suitable food, an insuperable obstacle arises to the 
eneral cultivation of the Kashmiri or Japanese worm. The 

hinese variety of silkworm is bivoltine, the second hatchin; 
taking place almost immediately after the worms of the firs 
hatching have spun their cocoons, and at a time when a supply 
of saeculent leaves is almost unattainable. The second hatch- 
ing is consequently useless, and the productive powers of the 
worm are wasted. Tho Assam silkworm is multivoltine, and 
has the further peculiarity of feeding on the leaves of the 
castor oil plant. It has not yet been domesticated in ‘the 
Punjab, but has recently been’ reared on a small scale with 
much success at Debra Duin under the careful management of 
Captain J, Murray, Cottage cultivation of silk has been aban 
doned by Lister and Company asa decided failure, and under 
Present arrangements the agents of the firm carry on person~ 
ally the whole process from hatching the eggs to reeling the 
cocoons. 
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PRACTICAL ENSILAGE. 


In August 1883 a silo was constructed in the Allahabad Fort, 
under the orders of Major General Sir H. Macpherson. A 
subterranean chamber, used in ancient times as a dungoon, was 
selected for the purpose, and into it was thrown a large quantity 
of rank grass, the first growth of the monsoon, © ‘The pre- 
dominating varieties were Andropogon Bladii (janéwar) and 
Pennesitum cenchroider (angan), both well known as excellent 
fodder grasees, The grass was cut, not scraped up, and much 
of it was Uhruwa dripping wet into the silo. When'enough had 
heen, filled in, a layer of white bitisa was spread over the top to 
the thickness of about an inch. Over tho Livtse were laid e 
number of old railway sleepers, and over the sleepers wero 
piled some 28 tons of round shot. The average weight was 
about 280 ths. per superficial foot. No attempt was made to 
coimpress the grass before laying on the weights ; and no salt 
was added, as most authorities insist should be done, The silo 
was opened qfter a period of nearly six months. Tho upper 
layer of grass had solidified, and could only with great difficult 
be cut open, The onailage came away in sheets or layers. Its 
general colour was a greenish yellow, and much was very moist, 
and a strong vinous and acid smell was perceived. During the 
six months tho grass had sunk to about half its original depth. 
Tho ensilage was issued as fodder for the siege train bullocks, 
20 Ibs. being given to each animal daily. Captain Wingate, 
who describes the experiment, says that the bullocks ate the 
ensilage readily. Mules and horses looked upon it with some 
suspicion ; goats refused to eat it; but cows and oalves fed 
upon it eagerly, The experiment may be said on the whole to 
hayo been most valuable, showing clearly that it is possible with 
groat profit to store for future use the rank vegetation of the 
rains. The market value of onsilage is stated to be about 12 
annas a maund, 2 
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Jannat Tren.—As tho subject of Jarrah timbor is receiving 
prominent attention at the present timo, and some valuable notes 
were supplied in our issue of February 23rd from Western 
Australia, it may not be out of place to supplement the same 
by a review of what was known by us of this wood in our home 
literature. Mr. Thomas Laslett, Timber Inspector to the Ad- 
miralty, in his valuable work “ Timbor and Timber Troes, Native 
and Foreign,” says :— 


“The Jarrah, or Mahogany Tres (Eucalyptus marginata), is found 
in Western Anstralia, where it is eaid to bo very abundant. It is of 
straight growth ond vory largo dimensions, but, unfortunately, 
liable to early decay in tho centre, ‘Tho sotnd trecs, however, yield 
solid and useful timber of from 20 to 40 fect in Iongth, by 11'to 24 
inches square, while those with faulty centres furnish only indifferent 
squares of smaller sizes, or picces unequally sided, called flitches. 
The wood is red in colour, hard, heavy, close in texture, slightly 
wavy in grain, and with occasionally enough figure to give it value 
for ornamental purposes; it works up quite smoothly, and takes a 
good polish. Cubinct-makers may, therefore, readily employ it for 
furniture, but for architeetnral and other works, whera great strength 
ia needed, it shonld ha naed with eantion, as the experiments prove 
it to bo somewhat brittle in character. 

“Some few years ainco, a smail eupply of this wood was sent to 
Woolwich Doclryard with the viow to tost its quality and fitness for 
employment in ship-building ; but the sample did not turn out well, 
owing to the want of propor care in the selection of the wood in the 
Colony. The shipping officer sent only such small squares as might 
have boen produced from logs cut or quartered longitudinally, which 
cach ease one wonk or chaky angle, instead of sending the 
ed compact aqnare log representing all that the growth of the 
tree would give. just possible, however, that this was unavoid~ 
able, since it may be inferred from tho nature of the conversions that 
the trees from which they were cut commenced to docay at tho contra 
at or about mid-life, and they had become hollow at the root-end of 
tho stem long before they arrived at maturity, ‘This remarkable 
defect being characteristic of the Jarrah tree, it. follows. that no com- 
pact and solid square log beyond the medium size ean be obtained of 
‘the full growth, and hence tho conversion of the faully trees is ne- 
cessarily restricted to the dimansions of flitches ent clear of the centre, 

“Ono peculiarity was noticed in the sample referred to, some of the 
Jogs had cavities or blisters, varying from one to several inches in 
length in the longitndinal direction of the woody layers, and spread- 
ing from 1 to 8 inches concentrically, which occurred, like the enp- 
hake, at various distances from the pith, and at intervals of » few 
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feet along the line of the trank of the tree, These carition were 
partially filled with a hard secretion of resin ot gum, which made up 
jn some measure for the solidity, although it did not impart the 
strength which would compensata for the deficiency of the cohesive 
propertica common to the annual [ayors. * 

« Brom what has boen stated respecting the Jarrah timber received 
at Woolwich, it will readily be supposed that the anthorities there 
did not look upon it with favour, or any desire to employ it for sbip- 
building purposes, It therefore passed to some of the minor services 
of the yard, and it was while under conversion for these ordinary and. 
inferior works that I took the opportunity of making the experimente 
which are given in detail in the following tables :— 


Jarrah (Australia).—Transverse Laperimenta, 
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‘Average, | 32t [ -i93 | 471 | 68566 [1,010 | 1,608 


‘Remarka.—Each pieco broke short. 


Tensile Raperiments, 
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* This pecoliar defect is met with in several of the Eucalyptus species, and 
say occaslonally be seen in the Gry and pines, ees 
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“It is a noticeable fact, in connection with the experiments, that 
all the specimens tried proved deficient in strength and tenacity, by 
breaking off suddenly with a short fracture, under an average trans 
verse strain of 686 tbs. weight only, or about 171°5 tbs, to the square 
inch of sectional area. 

{ Binea the foregoing was prepared I hava soen some correspondence 
Detwoen the Homo and Colonial Goveraments on the subject of Jarrah 
timber, and also between the Governor of Western Australia and the 
Tending ship-builders and ship-owners, including Lloyd's surveyor at 
Freemantle, who had been severally asked to report upon the metite 
of the Jarrah, with a view to getting it recognised at Lloyd's. 

“Most of tho ship-bailders and ship-owners have reported very 
favourably, and speak of it as a good description of wood. ‘They eay 
that when nsed with iron fastenings neither material is in an way 
injured by the other, and also, what is a little remarkable, that it 
bends well without steaming. In speaking of its merits, howevor, 
they nearly all do sounder some reserve, etch aa insisting on the fell 
ing being done at a certain timo of the year, gotting it from some 
particular district, and eo forth. Lloyd's agent at Freemantle, how. 
ever, does not report quite so favourably of it; indeed, he diffors 60 
widely from the rest, that perhaps it would be well to quote his report 
in extenso :— 

“Tn reply to your letter relative to the quelities of the Jarrah of 


this country as a ship-bnilding timber, [ consider it valuable wood for 


planking purposes as high as the wales, and I also consider it especi- 
ally excellent wood for small craft which are not intendad to be sheathed 
with matal, inasmnch as it resists the ues-worm hetter than almout 
any other wood, and is less liable to foul; but I de not consider it 
suitable timber for top sides or deck work, where it must necessarily 
be'mnuch exposed to tho effects of the sun, it being, in such positions, 
more than ordinarily subject to shrink aud warp, and it is rather defi- 
cient in tenacity of fibre, so that in situations where eecentrie or sudden 
bends occur it cannot generally be employed with advantage, It is 
probable you may have heard of the Honourable East India Com- 
pany’s pilot brig Sa/tween taking in a cargo of Jarrah at Bunbury. 
‘This was supplied by Mr. W. Penrco Clifton, and the vessel was sent 
at my instance, in order to a series ‘of trials of the wood, in the Kid- 
derpore dockyard. ‘These trials, T regret to say, wore not favourable 
to the charactor of the wood, and the result was that no further sup- 
ply was ordered, « 

““CWhon last at Oaleutta I obtained the sanction of the Govern- 
ment of Bengal to further tests of the wood, the greater portion of the 
‘Salween'a cargo being then till in store, but Tam sorry to say that 
the result was not more faourable than before.’ 

“The Clerk of Works at Freemantle, reporting summarily pon 
the opinions expressed by the ship-builders and others, says :—— 

“©The sonnd timber resists the attack of the ‘ teredo navalis’ and 
‘white ant.’ On’analysia by Professor Abel, it was found to contain 
‘& pungent ecid that was dostractive to life. ‘The principle, however 
‘was not found to be present in the unsound portions, Great care is 
therefore necessary in preparing the wood for use, by flitching the log 
20 a8 to cut all the defective portions of the heart out, and using only 
the perfectly sound timber. Very much has been said about Jarrah 
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being subject to split when exported to India or fngland in log. It 
must be borne in mind that its density renders seasoning very slow, 
and that the inner portions of the largor trees aro in a state of decay 
even while the outer portions are in full vigour. A tree under these 
conditions, tho inner portions comparatively dry, and the outer fall of 
sap, ehipped at once to a hot climate like that of India, or to each a 
varinble one as that of England, very naturally bursts frou unequal 
shrinkage, being also exposed to very great changes of temperature. 
To obviate this peculiarity and apparent defect, lot the Jarrah be 
felled when the sap is at the lowest ebb, and flitched as previously 
suggested,* ‘ 

“'] have seen itstated in some correspondence from Western Aus- 
tralia that a specimen of Jarrah timber has been chemically examined 
by Professor Frankland, with the view to ascertain whether there is 
any peculiar acid or other substance present in it calculated to resist 
the attacks of ‘teredo navalis,’ It doas not appear, however, that 
anything of the kind has been found which eculd Ue credited with the 
effect roferred to, It is.believed by the Professor that the singular 
immunity from attack which this wood enjoys is due either to the 
odour or taste it possesses. These, though by no means remarkable 
or repugnant to the human senses, are probably strongly so to the 
“toredo navalis,’” 

“ From the foregoing statements it will be seon that there is great 
diversity of opinion upon the merits of Jarrah timber, and time only 
will show whether, if imported, it will find favour with ship-buildere 
and others in this country, " 

“Some three or four years since (abont 1871) the Western Ans- 
tratia Timber Company were busily engaged in the forests preparing, 
a levge quantity of Jarrah for exportation. ‘The Company profosses a 
T beliévay to select only the best trees, and to cut them at the ptopét 
season ‘the deliverics should therefore be of the very best sort the 
country produced I have earnestly looked for sample cargoss'to 
arrive in tho LoAdon docks, but up to the prasent (1875) none of 
any importance have bean reported.” A 


Our next author is Thoning Allen Britton, Inte Surveyor o! 
the Metropolitan Board of Works, in his valuable work “A 
‘Treatise on the Origin, Progress, Prevention, and Care of Dry 
Rot in Timber,” who says — 

“The Jarrah wood of Western Australia is considered a fr 
wood for ship-building, but it is somewhat slow to season, and if’ ex- 
posed bofors being sentoned is apt to ‘fly’ and cast, ‘The niethods 
adopted in seasoning ave those of salt water, son sand, and seaweéd, 
of which the following are the details --The loge aro, thrown into the 
son and loft there for a few weeks : they are then drawn up through 
the sand, and after being covered with seniroed a few inehos deep, are 
Jeft to lie on the beach, care being taken to prévent the sun getting: 
at their ends, The logs aro then left for many months to season. 


© The Committee of Lloyd's have recently had the subject of Jarrah ander 
thelr conxideration, and determined to class this titober with those in line 8, 
‘Table A, of the Society's rules ; thus ranking it with Cuba euBicw, pencil cedai 
te», for the construction and classifleation of 


cas 
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‘When taken up they are cut into boards 7 inches wide, and stacked ro 
a6 to admit of a free circulation of air round them for five or six 
months before using them. 
Alate Western Anstralian almanac says: “ None of the neighbour- 
colonies posseas timber of a similat character to the Jarrah, or 
endowed with equally valuable properties, If ent at the proper season, 
when the sap has expended ‘teeth and the tree is at rest, it will be found 
the most enduring of all woods. Gn this condition it defies decay; 
time, weather, water, the white ant, and the sea worm have no effect 
upon it, Specimens have been oxhibited of portions of wood which 
had beon nearly thirty years partly under water and partly out. 
Others had been used as posts, and for the same period buried in 
sand, where the white ant destroys in a few weeks every other kind 
of wood. For this peculiar property the Jarrah is now mnch sought 
after for railway sleepers and telegraph posts in India and the colo- 
nies, It is adusirabiy adupled for dock yates, piles, and other pnr- 
poses, and for keel pieces, keelsons, and other h timber in ship- 
uilding, Vessels of considerable burthen aro built entirely of this 
wood, the peculiar properties of which render copper sheathing en- 
tirely unnecessary, although the sea-worm is most abundant in these 
waters.” — Timber Trades Journal, 


‘Tax Woop Bustxass in Russta, on THe Two Rivers DigPer 
‘ap Beruziva.—tTo a stranger coming to Russia, who has seen 
wood business managed in other countries, tho manner of going 
to work here certainly excites no small degroe of surprise. 
One s00s ovidently it is the way that things were carried on in 
the time of our forefathers, and that new ideas have not found 
their way yet to this out-of-the-way part of the world, where 
evory ono Seems to expose a shield against any new inventions, 
of any new improvements. 

Still business is done hereon no small scale ; the mass of wood 

early flonted down on these two rivers is something immense. 
From the moment, in tho early spring, when the ie melts and 
the rivers rise some 10 or 16 feet above their usual level, one 
sooe the rafta naming dawn in a, aneeading mass. 

Like all business in this part of Russia, the wood business is 
in the hands of the Jews, Owners of estates and forests sell 
part of their wood to them, and they know how to make the heat 
pf ever ing that comes into their hands. Winter begins here 
gonotally in November. . In September, when the peasants have 
to phy their taxés, contracts are made up with them, when gener- 
ally those who ave living together in small villages ngreo, and 
bind themselves, against an advance, to cut and dee a certain 
quantity of wood dowh to the banks of the rivers. These ad- 
vances are sometimes a third or one-half of the amount they 
can expect to eam during the courso of the winter, but when 

by the elected members of tho court of the village, or. 
tho Starosta and the Uradnisk as they are called here, ane hard- 
Ty ever risks anything by giving them advancement, 
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In November the peasants cotne to the woods, sometimes with 
one, sometimes with two, sometimes with three of their small 
pony-like horses, in the Inst ense called troskas, collecting toge- 
ther often as many as 260 to 300 horses from one village. A 
sort of abode for the winter is then erected in the woods, built 
of smal} poles, earth, and straw, which reminds one more than 
anything of the huts of the Esquimanx and the Laplanders. 
The ‘uilting is made in the following manner : earth is thrown 
up and made fo a round lat cake, 1 foot high, and 12 feet to 15 
feet in diameter. On this platform poles are placed so that it 

eta the form of a sugar-loaf, Gn the poles, which admit of 
fittle hote in the top for the smoke to eveapey ia Inid etraw, and 
on the straw earth and sand ; and on the sido of this extraordi- 


nary arringement there is an opening made in order to come in” 


and out of this Russian mud-house. When ready 12 to 15 men 
make it their home for the winter. Fura, rags, and litile boxes 
for provisions are placed all round, and tho fire composed of 
large logs, and the large saucopin is'in the middlo. When the 
work of the day is over, and the worktnen placo themselves ench 
on his place round the flaming fire, on which the soup, composed 


of moat, cabbage, and onions, boils, then is the time to see the * - 
Russian native, and hear his monotonous chant, reminding one” 


of the inhabitants of some wild country, As for him, having no 
delicate nerves and his smelling organs seeming to’ enjoy ‘the 
heavier and thicker the smoky air gels, he puts his rags round 
him, stretches himself out on the sandy ground, and, unmind- 
fal of storm or cold, sleeps the sleep of the innocent, till the 
morning light, which wakes him up, and reminds him it is 
time to put the primitive harness, generally made of rags and 
rope, on bis poor half-tarved horsey, aml go to his day's: work 
again. ‘ 

Bithe cutting &nd driving is dono in this way, and every pos 
éont has his axe, Ho cuts down his tree, cleans it from knote 
and branches, Tays it on his sledge, and drives it down to the 
river. So millions af trees come down to these two rivers in 
the course of the winter. 

The sort of wood growing hero is a sort of fir redwood, sorke- 


times also whitowood. «Tho fir trea grows hero very fast. Ait 


tree which would want 120 years and more to get ripe in’the 


north of Europe wants here only 80 years, It is, however,” 


coarse, sometimes sappy, ane contains a mas§ of resin and other: 
glutinous matters, which makes the least knot of a bright red 
colour, To seo the trees standing in thé forest is a fine sight 
when they are straight, and grow high without branches, but 
but them down and the sharm'i= gone. ‘Thbso milsos of blocke, 
ruantitios of firewood, and birch, elm, alder, beech, and other 
nds of wood, are being forwarded down the river during the 
entive spring ahd éummer ; most of it to the Black Sea, with 
the exception of a little part of it which is takon up against the 
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river to tho Baltic. Most of the blocks are formed into large 
rafts. , Holes are mada in the end of each of them, and they are 
tied together with hands of willow. ‘This is a clumey and an 
expensive way of constructing rafts, besides cntting away two to 
three feet of each log. ‘Two or three rafts are then tied together 
with willow bands, a little wooden hut is erected, sometimes 
hardly larger than a dog kennel, on which is a tiny pole with a 
bit of red or blue cloth asa flag. The three or four men who 
are in charge of this raft make this their home for the six or 
seven wecks, sometimes more, they are on their way to the 
Black Sea. : 

Another way of transporting different kinds af wood down the 
rivers is in the large lighters, sometimes called Berliner, some- 
times Barkar, Tho former ate very strongly butte, int the latter 
are of enormous 60 to 80 fect long planks, large enough to Tond 
200 to 800 standards, and only built for the one journey down 
to the Black Sea, where they are taken to picces and sold. 
I had an opportunity of seeing Loth of these kinds of lighters 
built last winter. It was a queer sight to see three such Ber- 
Yinors building, each large enough to hold about 120 standards, 
‘There can be no doubt thet in like manner the anen-of-war avast 
havo been built some hundreds of years ago, when many battles 
wera fonght hera hetwoen the Russians and the wild tribes from 
tho east and south of Ltussia, ‘The boards used were 5 to 6 inches 
thick, 15 to 20 inches wide, 50 to 60 feet long, hand-sawa out of 
cone block of the finest trees found in the woods, Thousands of 
the most beautiful oaks wore cut down and made into lighters, 
each in value equal to what ono could buy a nico sized schooner 
for," Still more wondorfal was the building of the barqne, which 
was a sort of Noah’s Ark as to size, How thoy got this enor- 
mous structure to hold tigether, and keep tight is something 
Teannot understand, more especially ag it was tmilt, to pane 
the cataracis between Kremenchwek and Cherson. Most of the. 
timber is being sent down to Cherson, Nikolaioif, and Odessa, 
only some part of it is sold on the wey at Kicf and some other 
places. In Cherson are large saw mills, where a great many of 
tha blocks aro being transfornied to deals and boards, another 

part af the blocks are heing shipped front Nikoluieff and Odessa 
in the form of square timber, . 

c, There are some saw mills in this part of Russia also, but thay 
tn as old fashioned as everything else, where somo thousands of 
blocks yearly are sawn to large boarda, mostly all of one size, 
and sold at so much a piece at Kiew. 

Tn this part of Russin there exists a decided fecling against 
foreigners, or one is nearer the truth in saying that the Rinasians 
hate strangors, and with the dim idea they have of what-ie right 
and what is wrong, they consider it their duty to persecute them 
as much as ever fic in their power. Cunning and intrigne 
seeming fo form their character, they can no doubt do a great 
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deal of harm to any one coming down here who is unprepared, 
and not knowing what sort of people they are. . 
In tho end of 1882 a wood-exporting firm in Finland made 
an agreement with a Count y. M, in ge Petersburg, who was 
tho owner of a large estate with extensive forests in this neigh- 
Vourhood, to take out the value of the woods for joint account. 
‘Tho forests contained about a million of trees, ripe for cutting, 
and these were to be made into money in as short a time as 
possible. Plans were made; a saw mill with six frames and a 
Janing mill were to be built, and 80,000 trees were ordered to 
fe felled the first year. The trees were felled, the saw mill was 
built, workmen wore collected from Sweden, Finland, and Riga. 
Last summer the saw mill was so far ready that sawing began, 
when the firm in Finland unexpectedly came into difficulties. 
Money was not sent to pay the workmen. Some time after the 
firm in Finland was made bankrupt, and the owner left for 
America. Tho Count v. M. stopped payment in the roal sonse 
of the word, and there the poor workmen were left with their 
wives and children in utter want of money, in an exceedingly 
dangerous climate, where fever and illness came more regu ly 
than ‘the daily bread, without means to buy medicine and with+ 
out a medical man to attend them. Death visited them through 
typhus, and they had to bury their dend themselves, the Roman. 
fatholic clergymen asking an impossible price to read the 


vice. 
‘To tell of all the intrigues, all the unfulfilled promises, and 
the mean behaviour on the side of the Russians against these 
poor people would be of no use. Suffice it to say that by their 
common efforts they got over the first part of the winter, an 
now, through the helpat tho Swedish Ambassador and the Fin- 
nish authorities in St. Potersburg, they were sent home to 
their respective countries, penniless, Tho business is entirel, 
wound up, and the very fine saw mill, with its first-rate machi- 
hery and every new Improvement, is stinding waiting for a 
now owner who may havo sufficient means to make himself 
independent of ‘Ruslan intrigues, and be able to continue a 


business which began go hopefully a Jittle more than a your ago, 


My intontion, in. referring fo thia businoss, is to warn strams. 


gers not to try their luck in Russia without being backed by 
ple whom they thoroughly know and can have entire eons : 
Faenco in.—Timber Trades Journal. ri fae 


Pause Frorr Taees.—The principal usé' of pruning is to 
preserve the symmetry of the frees, though in closely planted 
orchards it is necessary to prume to keep the troes within bounds. 
Pruning for either of’ theso reasons is easily accomplished, but 
there are other reasons for praning which only the man of ex- 
porience and scientific acquirements can properly understand, 
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Supposing an ordinary proner was sent into an orchard to 
prune, his endeavour would be to carry out either or both of 
the above-named purposes, and he would therefore probably 
pine tho hardest those trees that had mado the most wood, and 
ve npruned ot Tightly primed thoro that had mado Tittle or 
no wood ; while the mam of experience would he likely to act 
in a directly opposite manner ; he would he aware that the trees 
making the most growth were the least fruitful, while the others 
had probably borne more than they could bring to a first clase 
condition. His object, therefore, would he to reduce the bear- 
ing propensity of power of the latter, and by the same means 
increase their power of growth ; while jn régard to the former 
he would endeavour to check their exubetant growth, and in- 
duce them to become more fruitful. The ovor-prolific trees he 
would prune hard, thinning out a large proportion of the fruit 
boaring spurs, by which means the supply of sap tho roots were 
able to send up tho following spring would be less divided, and 
etch remaining bud would teceive a larger share than it would 
have done had the whole of the buds been allowed to remain 
and claim their share. The result would be that each bud, 
having reosived am oxira supply of sap, would muko stronger 
growth and more foliage than before; the leaves, by reacting 
upon tha roots, would cause a great extension, and go the vigour 
of the treo would be increased ; the enlarged number of roots 
sending up’a constantly increasing supply, both shoots and frait 
would benefit thereby. ‘That such restilts would bo obtained 
may be seen whenever a tree, whether aged, decrepit or Founes 
is headed down ; tho superabundanco of nourishment, jindin, 
a limited demand, becomes used up in the formation of wood o} 
vastly inereased strength, while any fruit there may happen to 


bo is proportionately enlarged. In this climate the fruits of ° 


cooler countries aro forced, as it were, by"the, to them, un- 


aattral amount of heat and light, into a condition of Brocoatty 
e 


which, if not checked, must necessarily ond in, weakness 3 # 
endeavour should therefore be to counteract the tendenoy'to 
prevuviousuess aud uraintain the tree in a well balanced condition, 
producing no more fruit than it can bring to fall maturity, and 
due proportion of wood for the maintenames of that conition 
“a suitable and properly cultivated soll, with duo supplies of 
rmannre, being, of course, understood, ‘The difleulty ef attain- 
ing the desired result is sometimes. greater in the caso of an 
over-luzuriant, and therefore partially or quite barren treo, than 
in the opposite case, especially when it bnppens to havo an 
unlimited toot ron, Trees in such condition ‘mot antrequently 
continne to receive the usual amount of praning yeat alter 
ear, thus producing such an exuberance of sap thie blossom 
Tads! cannot be formed, except on a fow weak and pinched 
spurs, and increaso £0 slowly in number that it requires many 


+yoars before the tree is brought into a full-bearing condition ; 


Cae 
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whereas, if such a tree is left altogether unpraned, it would 
certainly become fruitful either the next or the following year. 
The aim, then, should be to maintain a fair balance hetween the 
production of wood and fruit, and if the natura of the variety 
to bo operated upon is known, a. scientific pruner can soon 
establish, and afterwards maintain hia trocs in that condition, 
by checking over-Inxuriance, and encouraging the formation of 
fruit buds, or tho contrary, aa may be necessary. Much good 
may, in many cases, be effected in checking over-luxurianes by 
summer pruning, for if the young growth of the most vigorous 
tree is continually stopped, its vigour will prosently be reduced 
and even its health may fe impaired, if the process is enrri 
to an extreme. Summer pruning is generally neglected, part- 
ly from ignorance’ ‘of its good effects, and partly because 
orchardists have litt]@ leisure at that senson. It is, however, of 

at value, especially in the formation of useless wood that 
iis to bo cui uway at tho end of the senson, and increasing 
the strength of that which has to remain.—Leader. 


‘Trupena ror Tea Boxes.—Ono of the lightest woods we have is 
Simal (Bombaz) or cotton tree, and ¥ have known whole chests 
made of it weigh only 12 Ibs., though the wood was helf an inch 
thick. It is however liablo to split if it receives hard knocks. 

One of the hest woods for boxes is Roghu, formerly Nauclea 
Kadamba or Kodom, Anthocephalus Kadamba,—called Kodom in 
Bengali, and Halamba in Sinhalese. When seasoned itis fuirly 
light, strong, and tough. In Assam it generally has a tolorably 
straight, clean stem 3 to 40 fect long, which is continued 

[up through tho head or crown, the Intter composed of a mass of 
“ padial branches... 

‘Asa rule tho head of foliage is domed, and the lower branches 
have a tendency to droop and hang down all around. Roghu 
is ono of the very fow trees that generally carries its stem, of 
central axis, right through the crown to the very summit: and 
when young its very symmetrical. 

Exiernally the bark is dark brown or grey, and fissurod by 
cracks longitudinally ; inside it ig a brown’ or dark dim edlor. 
Whon young, the bark is particularly clean and smooth, and of .* 
a pale grey green. : fe 

‘hore is no heart, and the wood is yellowish whita, soft and 
even in texture, easily cut, whether green or seasoned. The * 
leaves are stiff, large and entire, pointed, and with short foot-~ 
stalk ; on old trees they aro from 8 to 10 inches long by 5 or 6 
inches wide, They are much larger on young trees, and Ihave 
measured one 31 inches long by 20 inches wide, on a one-year * 


__- old plant 10 feet high. 


@ flowers are small and clastered in a ball, 2 inches diame» 
ter, that ripens about October. 


+ 
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Roghu has several peculiarities worth recording ; the growth ‘4 
is remarkably rapid for the first 6 or 8 years, becomes slower 
on to 20, and then is vory slow. During the first 2 or 8 yenrs 
% grows some 10 feet per annum in hoight, while the girth in 


same period is often au inck por month, I have cut 10 inch 


+ | planks for boxes’ out’ of Roghu only 8 years old, and am néw.:s 


measure (an average of 5) to 5 feet 5 inches girth, while at 80, 
fect up thoy measure 3 feet 8 inches in girth. Up to 8 or 10 
years abl it grows so rapidly as to be worth planting, but after 
15 or 20 years, is so slow that it is most. profitable to fell when 
abaut 12 years old. e, : 

Another peculiar featur’ of’ this tree is the difficulty of pro-, 


felling a a many-that are 16 yoars old, and at 6 fect up, 


the’ pity seems thét it-4s not mort extensively grown by Planters 

Fee thort time to 
reach useful size. Tt ig on this latter account I place it first on” 
the list of ‘ox timbers, . nhs 


. a 
Tn my inst T drow alletion to Roghu, or KKodoin’ formerly 
Nauelea Kadamba, as one of our best box timbers, -alsd fo,Sotia- 
na, Chutni, or Alstonia seholarie, and Pati honde,. which is 
Cinamomum obiusifolium. I omitted to notice that’ tho last is | 
called obtusifolium perhaps in consequence of the way in which » 
the poitits of the leaves are damaged. : 
 Thave frequently searched the folinge of a felled tree for an 2, 
entire leaf, and generally failed to got even one perfacts—all “! 
seem eaten by somo insect. It would be interesting to know. if 
this peculiarity is Igcal, or common... .. eae 

Poma—Cedrela Toona, of the tin tree, before noted, is a e1 
cellent box-wood ; it is hoth lighé and strong, though ‘not very. 
tough ; unfortunately it Js nofa, very common tree, and if used 
for boxes, the supply would likely run'short.. . It is easily pro- 
pagated, and grows rapidly, so that if is a good one to have in 
reserves. It is apt to split in folling, unless care is’ taken. * 
Poma boxes weigh about from 20 to 25 Ibs., and this is not the * 
same wood that comes to u8 as “ Cedar ” from Burma i dhe latter 
ia heavier, harder, and less attacked by-white ants—S, H, P,— 
Indian Tea Gazette. Pee tae, 
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SANDAL, 
( Continued from page 210). 


X. Mode of Growth—The first appearance of Sandal above 
ground is the elbow of a slonder green loop, the cotyledons 
remaining bolow the ground folded in the shell of the sead. As 
soon as the loop ‘bends, and the cotyledons appear above 

round, they are liable to be eaten hy insects, and insects con- 
finue their attacks most vigorously on the young tender leaves 
during the first year of the plans existence.” The young Sandal 
seedling, a few months old, has a tap root comparable to a 
young radish—a bundle of fibre surrounded by soft cellular 
tissue. This soft cellular tissue is very liablo to be attacked by 

rubs: I have lost many plants from this eause both amongst 
in situ sowings and amongst nursery plants in pots. During 
the first year Sandal in nurseries should grow abont 10 inches 
in height, (this is the contract height in the Mysore plantations,) 
but want of attention in heoping the plant supplied with leaf 
manure and water will give sickly yellow plants, not more than 
4or 5 inches in height, at the end of the first year, On good 
soil, in a yard enbe pit, Sandal should be from 1 foot to 2 feet 
in height at the end of the sccond year from seed ; and when 
lanted side by side with Casuarina, the Sandal will occasionally 
Us Haghar (han thes Camunrinay Hut dLieeipil geow!hi ieaet ane 
tained beyond the first few years, and there are always consi- 
Gerable differences amongst Sandal trees of the same age and 
growing side by side. When young, Sandal has to contend 
with many enemies, and at the end of two or three years there 
are more differences in the appearance of the growth than with 
Casunzinas or Blue-gums at the same age. The smooth succu- 
lent character of the leaves of Sandal doubtless contributes to 
render them the favourite food that they are for hares and deer, 
When planting Sandal it is usually necessary to place thorns 
éver each plant to keep off hares. If spotted deer are abundant 
in the locality, it becomes necessary to fence plots of Sandal 
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planting. Self-sown seedlings of Sandal are rarely seon except 
amongst clumps of thorns or other bushes, where they are 
naturally protected from browsing. 

When grown up out of the reach of hares, deer and (in 
village grazing grounds) goats, Sundul trees are still too often 
sufferers by their branches being broken off for fodder. 

Compared to Casuarina, or to Teak, Sandal is undoubtedly a 
slow grower ; but in the central hill forests of Mysore it is a 
fast grower compared to the exccssively slow growth of the 
indigenous species with which it is associated, It has been also 
observed to shoot up rapidly amongst high forest trees of good 

owth which exist on the dry sido of the zone of coffee eultiva- 
tion in Mysoro; but here again, it has been remarked that 
after a fow years the growth becomes so slow as to be scarcely 
observable,” In 1875 when in chargo of the Hassan Forest 
Division, I out dates of the year 1875” go as to just pierce 
the growing cambium layer, on several Sandal trees, noar the 
Forest Lodge, in the Baktaswalli Sandal plantation, T noted 
the position of theso treos, and left directions that they should 
not be felled, Their age from appearances was near ihe period 
of their commercial maturity, a period which T reckon practi- 
cally as the time when the heartwood comes to within 2 inches 
of the bark, in an old looking standing treo, or more exaetly, in 
acut tree, when the proportion of heartwood to sapwood is a8 
435, measuring the section across an average radius or diame~ 
tor. I next visited the Baktarwalli plentation in 1882, and 
found my threo trees untouched, The slight wounds made in 
cutting the date had grown over, but indistinct. scars on the 
bark showed where the bark had been cut. I then made 
sections with a knifo down on to the old wood, when “1875” 
became clearly visible. The thickness of the superimposed 
layers, and of the surrounding layers of tissue, which scarcely 
differed, was then measured, with tho following rosult, trans- 
cribed from an official report made at the time :— 

In tree No. 1, large but still in vigorons growth, the average 
thickness of the new formation of wood was 0°10 ineh, 

In tree No.2, which in size and apparent. ago, was very 
similar to No. 1, tho average thickness of new formation of wood 
was 0-11 inch. 

In treo No. 8, which was situated close to No. 2, but which 
was older and evidently making little growth, the average 
thickness of the new growth of wool was only 0-06 inch. 

Thus for two trees apparently in fall growth, Imt approaching 
maturity, the average increase in diameter per year per treo 

orto p OZ 
was only "Gg 


07-035. For a tree already 


matura the samo figure was only °“%? = 9%02, ‘This last 


treo is an example of the loss resulting from leaving a mature 


SANDAL, 249 


tree standing. During the last 6 years the addition to the 
diameter of tho trea was only 0°12 inch, 4. ¢., the growth was 
practically nil ; but the loss, represented by the forfeited inter- 
est (at 5 per cent.) of an unemployed capital (assuming the 
treo to bo worth Ns. 30 as it stood), would he Rs. 14, For a 
graplilen! representation of this loss on an acre supposed to be 
‘ully stocked with Sandal, vide “Indian Forester,” Vol. LIL, 
No, 4 of 1878. 

Until within tho last three years the Sandal plantations in 
Mysore wero stocked hy én situ sowings iu shallow pits. As 
will be explained subseqitently, the resulting stock was too ire 
regular to furnish figures of growth, and’ the only accurate 
information in my possession on the rato of growth of Sandal 
is that which I obtained on enquiring into the history of certain 
individual trees, in prominent positions, near some villages, 
where 1 happened to Joencampel some years ao with spare 
timo on my hands. The results of this enquiry were published 
in the “ Indian Forester” in the paper mentioned abovo. In 
that enquiry the history and age of 15 isolated Sandal trees 
were minutely recorded, and calculation made of the different 
saan at which these trees would be maturo supposing thom 
felled— 

Ist, ut tho period of their commercial maturity ; 
Pad, yy » physical maturity. 

The enquiry was mado with the object of obtaining some in~ 
formation on the commercial and physical maturities of Sandal, 
and the data are not sufficient to determine the eubie content of 
tho heartwood, and consequently the rate of growth, for more 
than 12 trees, ‘The individual-inerement for these 12 trees is 
0-141 cubic foot as follows :—~ 


Individuat-inerement of 12 Sandal trees grown in the Hassan 
District of Mysore : elevation 8,900 feet: rainfall 35 inches. 


Nef a i are cater tel | og ata ace 

“Notes on Sandal." feot per tree. a ip ‘maturity. fener ie a aie 
1 au. 40 0-058 
3 1-73 43 0-040 
4 10-44 55 0190 
5 1084 85 0-295 
6 2:96 28 0108 
8 72 50 ors 

‘Mean allowing 

for tho number 

of treoa in ench 

ease, ae on odd 


en 
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Leaving out the irees in cases (1), (8) and (6), which were 
bad specimens, the individual-inerement for the remainder is 
0168 cubic foot. Prohably, till more figures are available, 
O15 onbie foot per annum may be taken as the bulk of Sandal 
formed by a tree in good growth, and cropped at the period of 
its commercial maturity, “In the above calculations sapwood 
and bark ave left entirely out of consideration. 

Artificial propagation—-From 1868 to 1878 the artificial pro- 
pagation of Sandal in Mysore was exclusively by means of 
direct, or in situ, sowings ; and it was not until the introduction 
of tile-pot mursories, that regular planting was attended with 
any certainty of success, Jn site sowings, as regarda the per- 
contage of establishod plants, gave the poorest results, but by 
going over the samo ground for 6 or B yours in succession, a 
stock was eventually established, and there are now in Mysore 
about half a dozen Sandal plantations, which were formed in 
this way, and which are now more or less completely stocked : 
there is about an equal number where én situ sowings, continued 
for several years and giving purely negative results, was eventu- 
ally abandoned, Tn the drier eastern climates of Mysora, tn situ 
sowings of Sandal havo failed, equally with that of every other 
species which has heen tried, and almost every indigenous tree 
ct value has been trie In low-lying arable Jand, which can 
bo repeatedly ploughed, trees can he casily raised from in situ 
sowings, though the after-growth is poor ‘and serub-like ; but 
the forester’s place in Mysore is among the stony ranges of hills 
which intersoct the plaiean at all points, and hore, with in site 
sowings, the best results have heen obtained by putting seed in 
small patches dug to a depth of 8 or 10 inches, It is preferable 
to hava the patches as close as possible, on acconnt of the small 
percentage of patches which will romain finally stocked ; and 
the more tho patch of worked soil approaches a foot cube pit, 
tho greater will be the percentage of established plants. tits 
of any size for in situ sowings would be casting pearls before 
swine. But withont pits, the mere sowing of seed in patches, is 
such a simple and inexpensive process, (oeval rate 400 patches 
per rupee,) that it naturally commended itself from the first. to 
the attention of foresters in Mysore, and received a thorough 
and conscientious trial, ‘The results were these— 

In the large plantations to the north and east of Bangalore, 
on flat scrub-covered land, in situ sowings of species indigenous 
and exotic were definitively abandoned after three or four years 
thorough trial. Theso trials were resumed by me in 1877 and 
1878, with a variety of precautions too numerous to mention here, 
and tho result was that in situ sowing was finally and definitively 
abandoned. In these experiments Sandal was sown in the open 
and under shade, in patches, and in pits of all sizes up to the 
standard yard cube pit. 

In the central hill forests the resnit of in situ sowing of 
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Sandal and other species was substantially the same, excopt that 
where there was more shade the germination was better. But 
there was no improvement in the percentage of established 
plants, apart from a few exceptional cases, where there happened 
to be a good supply of sub-soil moisture, 

In the western Sandal zone, where the early rains are 
heavier, in situ sowings have the best chance of success, In 
two plantations in the Hassan Distriet, Ijapur and Baktarwalli, 
where the success of in six sowings was sufficient for the 
system to be continued for nine years, the following results were 
reported by me, on visiting these plantations recently. 

‘Extract from an official Report to the Dewan of Mysore, 
dated Angust 1881 :— 


. . * * . . 


“ Sandal sowings have been practised at the japur and Baktarwalli 
plantations for the Iast nine years. Year after year the old ground 
has been re-trod with a hopeful persistency similar to that with which 
Atmildars enter on work of this description, Tho nett result is, that 
Rs. 9,589 have been spent, and tbat 8 per cent. is a liberal estimate 
‘of the number of patches which contain seedlings. Of these 8 per 
cent,, more than half are of a size smaller than the ordinary one year 
old plants from a tile-pot nursery. Mr. Stophena, the local Forest 
Officer, agrees with me in thinking that 2 per cent. at Tjapar and 
4 por cent, at Baktarwalli, represont the average percentage of patches 
with seedlings in them, | We have spent four days in examining tl 
work, Qn taking charge ho wisely stopped farther expenditure on 
Sandal sowings. I should add, that of its kind, there js no fault to 
find with the work that has been done, I was gratified to find the 
sowings for this year in such a forward atate, Financially too, this 
Re, 9,589 has not been thrown away : 8 por cent, on 181,500 patehes 
gives 3,445 trees, and Mr. Stephens informs me that he at one time 
‘counted 50,000 trees at Baktarwalli, There is about 15 acres there on 
the top and side of a hill where tho Sandal looks well. Both these 
sites are within the influence of the beneficont early rains of tha 
south-west monsoon, and Baktarwalli is good high-timber hill forest, 
The rate for patches, stated now to bo 550 per rupee, is moderate ; 
but the work not having been regular, nor charged rateab)y, the old 
accounts caunot be verified, ‘Thus the result of in eitu sowings, care- 
fally conducted for nine yenrs, is a success of $= 0-44 por cent. per 
annum on a good soil (Baktarwalli): on the poor soil of the Hjapur 
roserve } = 0°22 per cent. per annum. 


. . + . . 


The following extract from the same inspection report relates 
ty the Naihalla' Sandal plantation, and is an example of the best 
results attained from the én sifu sowings of Sandal in Mysore —— 


« Naikalla Sandal Reserve near Bettadpur, Asktagram Division — 
‘This plantation has been atocked exclusively by in situ sowings, 
iheve Baktarwalli and Ijepar; but the patches have been made ti 
as close (8 yard 6] 


rt here) and more seed put in each patch. Still 
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more seed than has beon used hero would have been better-nes my 
Forest Notes. More favorably situated for supervision, the Bandal 
at Naihalla prosents a far better appearance than the similar tracta 
in the Tassan District. On entering the euclosure, Sandal is obsery- 
able everywhere, from the weakly seedlings of Inst yenr, carrying on 
avery unequal struggle with the prolonged drought of tha present 
seagon, to strong trees 10 and 16 feet high, As elsewhere, the best 
trees are in the clumps of thorns and bushes, 

The following are percentages of atocked patches, counted at inter- 
vats a T walked through the plantatio 


Percentage ennmeration at Nahalla, 


| 
Brought forward, 149 254 


10 8 5 
40 40 12 
1 12 3 
8 6 10 
6 8 9 
8 6 
8 6 
4 5 
B 6 
20 4 
22 5 
8 4 
49 254 Total. 


Moan 1-6. per cent. per year 
of patches stocked. 


It will be observed that thero are considerable variations, and that 
‘on an average 9°5 per cent, of the patches are stocked, The work has 
been reposted here for six yonrs, ao that the yearly percentage of the 
succossfully stockad pits is 1-6, ‘This, for fn sifu sowings on @ poor 
soil, is a very fair rosnlt, ‘The work appears to have been creditably 
done, but not rateably ; and there is no information with regard to 
rates available in the Mysore District office. ‘Tho plantation was 
hegun in 1875, and T have the expenditure on it ench year since; 
but there having beon no working-plan, it cannot be stated exactly 
what area hex each year been trented. | The area of the plantation is 
considered 10 be 98 acres: the total expenditure has been Re. 4,488, 
or at the rate of Its. 46-2-10 per acro. This, considering that the 
area catrien a fair stock of Sandal, is not a high rate—considerably 
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Jess I believe than what the same description of work has cost the 
Madras Government, If 9:5 per cent. of the patches are stocked, 
there are now just under 4} lakhs of young Sandal trees in the 
plantation, Aseuming the stock complete, and that 300 troos per 
acre come to matnrity, the present selling value (discounting at 5 
per cont, compound interest, taking the maturity at 45 years and the 
nett value 45 years heneo par treo at Rs. 0) would be Re. 178,560. 
Re. 50 as tho nelt value of a forest-grown Sandal tree is a 
estimate, Rs, 80 being the nett average valno of a Sandal tree grown 
in both favorable aud unfavorable localities. ‘The only doubtful figure 
in this.ostimate is the maturity period. If thia extends to 60 years, 
as aome of my enquiries seem to indicate, the discounted present value 
would fall to rather nmder a lalh of rapecs. In considering the 
fature fire-proteetion of this plantation, it must be remembered that 
its discounted present value eannot he much less than, and may eonsi~ 
derably exceed, a lakh of rupees ; and that for some years to come m 
dad fire would destroy nearly the whole of the Sandal, ‘The stock, 
worth about a lakh now, will be worth about two lakhs in 15 years, but 
by that time many of the Sandal trees will be of @ size to be badly 
injured, but not killed by one fire. ‘Thus, as the valuo of the stock 
increases, tho disastrous effects of a firo would become less, but the 
latter will not keep pace with the former, and until the plantation 
is of an age to admit of caitle being turned in in order to get rid of 
the grass, no pains slould be spared to secure it from ro,” 


. . . . * . 


Of the heads given under én site sowings, (1) and (2) have 
hoon discussed. As regards (3), the best time for tn situ sow- 
ings is tho beginning of the monsoon, as soon as the early south- 
west showers have moistened the ground. The western Sandal 
zone has this advantage over the central hill forests and the 
serubs, that tho early rains from the south-west monsoon are 
usually sufficient to ensure the germination of seed ; and thus 
the resulting seedlings are five or six months old when the dry 
season scts in. But in tho other two clisses of forests, there 
inay not be sufficient continuous rain to germinate Sandal until 
the antumn, so that the dry season finds seedlings two months 
old and kills them in a fortnight-—in the open. “Sandal seed, 
sown in patches, is very liable to be eaten by rats and insects, 

ally in tho easter forests, where the germination is 
delayed and uncertain, I have combated this by soaking the 
sced in sulphate of copper and assufwtida. 

(4), A Sandal plant which has withstood one dry season is 
vory unlikely to perish the second, because, if unwatered after 
ono dry season, it is an established plant with a long tap root. 

Several weedings of a light description are necessary in the 
western Sandal zone. In the other two classes of forests, weed- 
ing is unnecessary, or is linvited to once inverting the sod of 
grass which may form round the young plant. 

Watering —Watering, whether in the ease of planting or of 
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in situ sowing, is impracticable in Mysore, excopt on thé most 
limited scale. Watering is the kernel of the whole matter of 
artificial propagation in a dry climate like that of Mysore, The 
successful system of planting which has been followed in My- 
sore for some years, hinges on the fact that it has enabled us to 
do without walering. | With watering any system of planting or 
of in situ sowings will succeed; it is “gardening” as distin~ 
guished from “forestry.” Watering in a dry climate is equ 
valent to hot house culture in a cold climate.” I have seon so- 
called experimental plantations which were really gardens ; there 
was a stalf of gardeners, and euch gardener hud so many plants 
which he visited and hand-watered iy, 

Now, in Mysore, it is generally extremely difficult to get a 
sufficient supply of water for oven the nurseries if they are on a 
large scale. An ordinary well will not yiekl an unfailing supply 
of water jor more than 80,000 closely packed tile-pols ; and the 
digging of a well is always an umeertain operation. If one is 
fortunate enough not to encounter stone, the well may have to 
go 60 feet into the loam before water is reached. Nursery wells 
of this depth are of course impracticable : a nursery well is 
usually stopped whon a depth of 30 or 40 fect has been reached 
without finding water, A fresh site for the nursery has to be 
then looked for. Over a large area of the western teak forests of 
Mysore, the sub-soil water is at such a depth as to render well 
digging impracticablo, Here, for want of waler, nurseries are 
almost impossible, except near a few streams, Watering trans- 
Plants is of course quite out of the question, In the open plains, 
where there is more sub-soil water in thu dry season, it is safest, 
whero practicable, to locate the well and nursery within the 
influence of a large tank, Except noar very large tanks the 
finding of an untailing supply of water for the nurseries is always 
extremely dificult ; so difficult is it that in the choice of sites 
for nurseries every consideration las to give way to that of the 
water supply, A curious fact may he mentioned here, namely, 
that in the immediate vicinity of the old established Casuarina 
plantations, it is more difficult to yet water by well digging, 
than in the open plain country avound ; and the-samo olecrre, 
tion has been made with rogard to the Cantonment of Bangalore, 
where a largo quantity of Casnarina and other evergreen trees 
haye been planted, As the evergreen trees have grown up the 
woll wator level has sunk, With these remarks, proceed to 
describe the system of planting which has been perfected in 
Mysore for Casuarina, and which bus been found to be the only 
system applicable to the planting of Sandal ona ree scale, 
Sandal being a difficult tree to transplant, und one which during 
many years it was declared could not be planted. ‘The essential 
points of this system are, that the plants are raised in tile-pots, 
whence they are put out in yard cube pits without disturbing the 
roots, The planting out is thus merely a continuation of the 
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plant’s lifo in the nursery. The planting out is done during the 
early monsoon. As soon a8 the rains have set in, the plant ia 
transferred from its tile-pot in the nursery to its cubic yard of 
freshly fillod-in earth in the plantation, Tethen grows rapidly, 
with a deep root-growth, during the monsoon rains 5 snd the 
first hot weather finds it with its tap root more than 3 feet below 
the surface, and thus almost comparatively ont of the reach of 
drought. 

The tile-pot is formed by placing two semi-cylindrical counter 
tiles together edgo to edge, so as to form a cylinder, about 
inches in diameter and 10 inches long. The cylinders are placed 
together side by side in previously excavated beds, till they 
form a honeycomb filling the bed. Earth is then shovelled 
into the honeycomb of tile-pots, filling the whole up flush with 
the surface of the ground, To facilitto counting, each bed usu 
ally contains 100 tile-pots—10 rows of tilespots, 10 in a row. 
The beds of tile-pois are separated only hy narrow. paths, just 
wide enough to permit the formation of the channels by means 
of which the beds are irrigated, the water heing raised from the 
well by a pototah. It matters little whether the seed is sown 
broad-cast over the beds of tile-pots, or pricked out into the tile- 
pots from little beds of sand, which are convenient for germi- 
nating weed, The former course is usually adopled wilh Sandal, 
it being extremely sensitive io removal ; nile Casuarina is 
germinated in beds of sand, and pricked out into the tile-pots 
when it is from 1 inch to 2 inches in height. The price of 
common roofing tiles in Mysore, such as are used to make the 
tile-pots, is from Rs. 4 to Rs. 5 per 1,000 cylinders or pairs 
of tiles; each pair of tiles making a cylinder or one tile-pot. 
When the system of planting from tile-pots was first introduced, 
tho two tiles were tied together with string, grass, &e., but this 
was soon found to be unnecessary. ‘The earth in the tile-pots, 
during the six months ora ycar that it remains in the nursery, 
necessarily cakes to some extent with the constant waterin, 
and the plant becomes also what gardeners eall “ potbound ; 
s0 that when the transplants are removed from the nursery, the 
plant, rooted in its cylinder of earth with the tiles enclosing the 
earth, comes out in ono piece. The tiles adhere sometimes 90 
firmly that it is difficult to remove them from the cylinder of 
earth without breaking them ; but usually one of the tiles can be 
easily lifted off, or if will coms off with a little tapping and 
conxing with astick, ‘The nursery cylinder of earth, supported 
‘on the remaining tile, is then put into the hole in the ground 
prepared for it, rit earth prossed firmly round, the remaining 
tile withdrawn, and tho transplanting is done. Sometimes the 
eylinder of earth from the nursery is so hard that both tiles 
ean be removed without fear of breaking it: the nursery cy~ 
Hinder of carth then goos into the ground without having a 
pebble shaken This may be regarded as the perfection of 

fu 
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planting ; it usually occurs during a spell of dry weather, that 
4s to say, exactly when good planting s most required. 

In large forests, where bamboos are abundant and potters 
searce, tile-pots are economically replaced by bamboo pots. 
The two advantages appertaining to the use of pots in dry cli- 
mates sare—let, tho saving in tha aroa of tho nursery 3 this 
is a consideration when watering is reckoned at so many square 

rds per rupee per month; 2nd, the ease with which the cy- 
Hinder bf earth can bo extracted from the nursery—a cylinder, 
small in diameter but deep, and in which tho Toot, confined 
at the aide, has alrondy taken a deep development. 

Ta introducing tile-pots in planting operations, the cost of 
the tile-pots has to be set against a saving under these heads 
1st, in the cost of watering tho nursery ; 2nd, in tho cost 
of carving out with spuds, the large cylinders of earth sur- 
rounding tho roots when the latter are leit unconfined in the 

8rd, in the reduced cost, of carriage from nursery to 
; eight plants in tile-pots weigh no moro than two with 
large cylinders of earth carved out of the dursery which was 
tho’ old system of transplanting. Tile-pots cost from Rs, 48 
to Rs, 5-8 in Mysore delivered on the riursery, freo of breakages. 
"he average life of n good tile-pot is 5 years,” Tho total saving 
in the cost of planting after the introduction of tile-pots in 
Mysore was Rs. 15 per 1,000 plants transplanted. Wo may 
reckon the cost of tile-pots per annum at about ono rapes per 
1,000. ‘Thus the nett saving, by the use of tile-pots, was Rs, 14 
per 1,000 transplants. 

The essential conditions for successful planting in a dry cli« 
mate seom to bo—to encourage and to protect the tap root 
while in tho nursery, and to plant it out in a large pit of freshly 
dug earth as soon as there is sufficient rain to moisten this 
earth, Ina dry climate we plant with the tap root ; in a mois 
or ina tamperate climate ono ents off the tap root to avoid the 
trouble of caving for it, and planting is done with the superficial 
fibrous roots which replace the cut tap root. With Sandal, as 

have already remarked, there is no choice about accepting or 
entting the tap root. The young Sandal seedling from the 
time it germinates is difficult of ‘removal ; and to injure the 
tap root in the smallest degreo is to kill the plant, In the 
Sandal nurseries it is usual to strew a layer of broken bits of 
old tiles at the bottom of the beds, and on this is set the honey 
comb of tile-cylinders, so that any unusually long tap root prs 
sing downwards cannot grow beyond the tiles. 

andal seed is sown in the nurseries as soon as the tiles are 
emptied of the previous year’s plants. A dozen or more seeds 


© This “carving out,” including the cost of the ehilre process of lifting up the 
planta out of the Leds, need not cost, if proper implements are used and the daily 
wage of & man does uot exceed # annas, more than Its. 2 per‘mille.—{ BD}. 
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should bo put in each tile-pot, or the seed may be sown broad- 
cast and thickly over the honeycomb of pots, ‘The seed is then 
lightly sprinkled with loose earthy ani over this is-strewn a 
Inver of old leaves, grass, or other half decayed vegetable refuse, 
which must be renewed constantly during the ten months or & 
year that the Sandal plants remain in the nursery. This vege 
tablo layer should never be less than an inch thick. Tho seed 
will germinate slowly, and fresh eed soust be put in till every 
tile-pot has a little bunch of Sandal seedlings. Any tile-pots 
still loft ompty may ho stocked by very enrefully pricking out 
seedlings. In spells of dry weather, during tho monsoon, water 
must be given eparinglj. Anything approaching a swampy 
condition of the nursery will damp off tho seedlings. If tho 
Jocality becomes flooded during hoavy rains, as of course must 
happen sometimes near tanks, the only remedy is to lift up the 
tile-pots from the beds, and sel them side by side, lo dry ia the 
air, This entails trouble and expense, and the flooding of a 
Sandal nursery is undoubtedly a calamity to be foreseen and 
provided against in choosing the nursery site. The rains over 
and watering in full operation, which usually occurs about the 
beginning of December, @ light shade of houghs should be put 
up over the Sandal nursery : a shade which will stop less than 
one-half the direct sun light at midday is preferable. Too much 
or too little shade, or too much watering, will render_the 
young Sandal plants liablo to suffer from leaf disease, Leaf 
disease sometimes commits great havoc in Sandal nurseries. 
The leaves turn yellow, and drop off one by one from bolow 
upwards. The Sandal plant becomes a bare stick with a strug- 
gling terminal bud, and is thereby retarded in its growth if it is 
not killed outright. Leaf disease may ooour at any time, but it 
is most to be feared towards the end of the young Sandal plant’s 
sojourn in the nursery jnst.as the monsoon is setting in. 1 know 
of no remedy for it except attention and care on the part of those 
in charge af tha nursery. If the soil of the nursery gots into 
bad condition, caked at the surface, or sodden either from 
careless watoting or inattention to the constant renewal of 
the surface Jayer of leaf manure, leaf’ disease will invariably 
make its appearance, The three things to be especially borne 
in mind ina Sandal nursery are—Let, light watering ; 2nd, light 
shade; 8rd, the maintenance of the layer of leaf manuro by re- 
newal overy two or three weeks, Healthy Sandal should grow 
at the rate of nearly an_inch a month while in the nursery, and 
be thus a strong plant about 8 inches high, with a tap root 10 
inches length whon the monsoon scts in, and it has becomo time 
to put out the transplants from the nursery into the pits which 
have been prepared for them in the plantation. It remains now 
to speak of pits, 

The use of large pits in planting is common amongst the 
natives of Southern tadia, whero occur wide plains of indurated 
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jJoams characterized by low sub-soil moisture. These loam# 
abound in iron ; they are an intimate mixture of clay and 
sand euch as is employod in plastering and brick making z 
more clay would make them crack in the dry season and swell 
up in the wet ; less clay would prevent them binding. Tropicat 
sun and rains do the rest, and the result is a soil as hard as a 
macadamized road during nine-tenths of the year. To break 
up this hard layer for: planting, we must employ either very 
deep ploughing, or tho siyplo expedient of digging a pit and 
filling in tho earth again, A Forester has little to do with 
ploughing (unless he poaches oft arable lane, honee, if he is @ 
planter on theso bard plains, he is a great digger of pits, and 
if he wishes to avoid watering, he digs a deep pit, A chonp 
aol sinpls slo digeer. ts  Coetdartium, though 20 Ja dileal: 
to imagine any machine able to compete with tho cheapnoss of 
manual labour and the dearness of fuel. Mr. Robertson of the 
Madras Agricultural Department speaks very hopefully of an 
Amerioan digger lately introduced. [have tried experiments 
with blasting pits, and with pits formed by driving in steel 
tubes with a mallet. ‘The first plan is expensive, and hes othor 
and obvious objections. The second. requires furthor experi- 
ments with tubes inereusing in. size; pits so formed would 
be too small for Casuarina, but large enough for Sandal.* But 
it is difficult to imagine any improvement where yard cube pits 
can be dug at the rate of 32 cubic yards per rupee, which is 
the common monsoon rate in the large Casuarina plantations 
in Mysore. I havo on several occasions made experiments, 
and lately on a large scale, in order to determine ‘wliether the 
ard cube pit is really the most economical size that could 
adopted. Pits of different sizes were dug in compartments 
lying sido by side in tho same plantation. These compartments 
wore planted up in the same manner and the results watched. 
‘To the digger the advantage of the yard cubo sizo of pit is, that 
the coolie gets into the pit and digs it out large and square 
at the bottom, exactly where it is most important for root deve- 
Yopment that the pit should be roomy. Casuarina is such a 
rapid gnd greedy grower, that up to 4 or 5 feot cube “the 
larger the pit the Sirger ‘the treo” twa rule. which is strictly 
true. To dig pits on 2 large scale, bigger than a yard cubo, 
is impracticable on account of tho expense ; but it appears to be 
falso economy to attempt to reduce the pit below a yard cube 
in size in the caso of Casuarina on hard loams. For Sandal, 
which has a much slower growth than Casuarina, the most econo~ 
mical size of pit appears to be one 2 feet cube or 2} fect cube 
according to the cost of digging the pits. But pits of this sizeare 
in disfavour with the coolies and pit contractors, and in the only 


* We should say that the stronger kinds of seil borers used by foresters im 
Germany would do the work expeditiously and at a tring eost—[ED.] 
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locality in Mysoro where Sandal plunting hes heen prosecuted on 
a large soale, Sandal and Casuarina are planted side hy side, s0 
that it would cause confusion to have two sizes of pits. ‘Thus 
almost the wholo of the Sandal planting which hus boon done in 
Mysore is in yard cube pits. In these plantations Casuarina is 
planted now 0" x 9% ‘the early planting of Casuarina alone, by 

jor van Someren and Mr. King, was 15° x 15’, ahd this, 
which has been recoutly ineasured, has given surprisingly favour 
ablo rates of average growth, hoth per acre per annum and per 
annum per averago tree, ‘The advantage of the closer plantin 
is that it Jostens the danger from fires mixed plantation o 
two apecies so extremely sensitive to fire, as are both Casuarina 
and Sandal, T anticipate that such of the precent 9” x 9” plane 
ing as is available for measuroment 7 years hence, will give a 
higher nere-increment, but a lower individual-increment. than 
the old wide 15’ x 15’ planting. For a mixed plantation of 
Casuarina and Sandal T should consider 9 x 9’ as the most 
favourable distance for planting. 

If yard cube pits ure spaced 9” x 9° they have the advantage 
that the space left from pit edge to pit ellge being only 2 yards, is 
nenrly eovored hy tho aod oxenvated from the yard cube pie. With 
a very little extra trouble, all intervening ‘ground between the 
pits may be covered with tho earth thrown out of the pits, and 
the old ‘grass covered and killed. ‘Thus, afterwards, when these 
pits are filled in for transplanting, the soil around the young, 
trees is clean, which of course isan advantage with all trees, 
and, with a rapid grower like Casuarina, helps tho early sup- 
pression of the grass. It should perhaps be added, that pits in 
the Mysore plantations are dug ae labour offers and when the 
ground is favourable for pitting; there is thus necessarily ale 
most always a largo balance of empty pits on hand, and it is 
an adyantago that the soil excavated from the pit should remain 
for some time exposed to the ntmosphere. Bat before working 
plans were introdced, this large balanco of empty pits was one 
terrible source of confusion, Sandal as has been already 
noticed, should not bo planted pure, but mixed with some good 
thade-giving species, beentse Bandal ia-a shade-fover, and 
a lover of more shade than is afforded by its own leafage ; 2nd, 
it flourishes best in a vegetable soil which its own foliage is not 
apatle ono of forming 3 nd, it rules seller when young 

there is tho doubifil quality of root pavisitism. 

Giancing through the hends tinder which information has been 
asked, there remains little to be added undor Sundal plantisig, 

With regard to weeding, what, has been said under in situ 
sowingsapptoe equally fo plantings Light woslngs are neces: 
sary for a fow years in tho western Sandal zone ; in the central 
hill forests and in the scrubs no weeding is necessary, or 
weeding need not extend beyond raising and inverting the sod, 
which may have formed and filled up to the surface of the pit 
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around the transplant. A sod raised with a spade or a monati 
and replaced roots uppermost, takes n year or two to decay, and 

in the meantime keeps clean the ground so covered, . 

Watering for plantations on a large scale, as has boeit re~ 
markéd, is‘only practicable for a short time, and, very partiall 
during the monsoon rains, and until the plants are established. 
Putting pits ogninat watering, pits have tho advantage (and it 
is an inestimable one in fargo operations) that pitted areas can 
‘b6-immediately checked ‘with the compartment areas borne on 
the. working-plaf. Watering on the other hand iz a loose 
operation, which cannot be checked on a large scale, Socondly, 
watering brings the young tree’a ‘roots to the surface; ibis ® 
demoralizing operation, which once indulged in must be con- 
tinued! Pitting on the contrary simply assists nature, encour- 
aging the deep root growth which is characteristic of all trees 
ina dry climate, especially evergreen trees such as Casuarina 
and Sandal, In the mixed Cusuarina ‘and Sandal plantations in 
Mysore, watering has been entirely abandoned for many years. 
‘The area of theso plantations up to tho end of 1881 was ‘3,872 
acres, or 6 square miles. “Repairs” or “replacing failures,” 
with an average season and average soil, does not exceed 15 
per cent, and’ tho rate for replacing failures is a very low ono, 
Banicly 370 pet rupee, since all that is necessary is to place a 

_ 86cond plant in the pit where a provious one had failed. 

” “Aa with in situ sowings, tho first hot weather is the critical 
eriod, The planting is considered to be established when the 
irst hot weather is passed, i.e., after the transplants have been 

about a yur in the ground, 

Sandal sowiage fnvo been tried with aingelly (Seuamum 
orientale), castor oil. (Ricinus communis), and with othor plants as 
nurses, but the results were not sufficiently favourable to invite 
® repetition of the experiments. Doubtless the shade afforded 
by theso plants as nurses-is beneficial to the Sandal ; but the 
drain on plant food and on subsoil moisture is similar to that 
of very energetic weeds. Eivon a few castor oil plants, which 
were raised recently for shade in a tile-pot nursery, were found 
to injure tho growih of the Sandal near them. 

Sandal “cannot be propagated from cuttings: root cuttings, 
which -wonld scem likely to succeed, are in practice a failure. 
To this*accouht of Sandal planting in Mysore, is appended a 
copy of rates* current, and of the planting rules* or conditions, 
handed to each contract mistri, when he is employed. It should 
be stated that'all work is done on contract, at. the maximum 
rates here shown ; it is tensured up tind passed monthly by the 
Ranger in charge, and checked by working-plans, in which 

-each plantation is divided into blocks and compartments, the 


* Theso unfortnnately have not, survived the voyage to the Southern Hemis- 
phere, which was the fate of this papor after it was wricten, 
: 
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quintity of work charged in _ compartment boing cheoked 
against its survey area: the naturo and progress of work is 
shown on the working-plans by colouring—yellow for pitting, 
green for transplanting, dull red for areas too rocky to pit, &e. 
Planting is being done now in nearly equal proportions of 
Sandal and Casuarina : Sandal takes the larger shard of the 
planting, as there is much sparse Casuarina, which can‘bo filled 
in with Sandal, at an enormous enhanceiticnt of tho value of the, 
stock. Tharo are slightly undor four’ lakhs of tile-pots ty the ™ 
various nursories in Mysore, and planting in at average sedsof” 
progresses at the rate of botwoen two or threo lakhs of transplants” 


D. EB. Herons, 


The following note just, received from Mr,A, B. Lowrie, 
Assistant Conservator in charge of the Ajmore. forests, supplies 
most. interesting information, and makes a very substantial 
addition to the life-history of the Sandal given by our distant 
friend Mr. Hutchins =~ : 

“ Last year [ noticed somé (to me) strange looking treca in the Nag 
Pehér and Moliwa Bir blocks near Ajmere, but took no trouble then 
‘to find out what they were, \ But recently, seeing how well they were * 
getting on in spite of the severe drought this year, I éoncluded that 
they would be useful trees to grow in euitable localities throughofit "* 
the Ajmere forests, and a0 T set about determining the species to’ + 
which they belonged. No flowers and froit being obtainable at this 
seagon, and tho old leaves being shed while the new flush is only just 
coming on, tho only certain means of identification left for me wa 
to fell one of the trees and examine the wood, I gocardingly selectad 
one that was 23 inches in girth, The section showad a coro of heart 
wood 4 inches in diamater, which gave ont tho unmistakeable odour 
of Sendal. 

%Phis was a very interesting discovery, On going over the ground 
‘and making enquiries of people ablo to afford information, Tfind that 
there is a emall area in each of the above-mentioned blocks, which 
was formerly a garden, and in which a few Sandal trees were planted 
some 20 of 80 yoars ago, These have now grown 8p and seed 
profusely every year, Tho seods get carried aivay into the forest by 

irda and bats, and many seedlings (about 400) of various ‘sizés havo 

been springing up in the midst of bushes, some of them already ovér- 

topping these latter, {t is a noteworthy fact that some of these 

lings have come up in tho driest localities with barely # foot of 

i over the underlying quartzite. All the seedlings have an exceed- 
ingly healthy appearance, : 

“In the case of only a single pole have I been able to collect 
certain data regarding its age and rate of growth, It is 12 feet high, 
9 inches in girth and 8 years old. It is growing right in.front of the 
Mohwa Bir Chauki in yery poor and rocky soil, but;hgs had the 
benefit of a little watering from time to time, . 


“Tam informed that the Sandal here flowers early in May, when , - 


the new flush of leaves is well advanced.” 
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THE RANDAL WOOD"OIL STILLS OF SOUTH 
srs CANARA. oy. 


‘Taw distilling, of sandal wood oil is an jndustry of Yéry Jong, 
standing in “fhe Udipi téluq of the South Canara Distrigt! but”. 
+yh¢ attempt sippobrs to have heen made to. bring tt taker agntral 
+" oé secure a revenue from the firewood made use 6f anGiA"1854, 
The arrangoments then made by the Forest: Dopartmértt were 


1, * cotitiplyed fill 1874, when they were held in abefanco tmtit 1881, ’ 
'W, . pending the oriquiries then instituted, segarding tho respective * 


- Fights of Govérnment and private proprictorspoyer the South. 
Canara forests. . i 
‘The manufactire of thé ‘oil did noty however, cease, but a 
legitimate rovehus was lost to Government, and the forests were 
being rapidly destroyed for want of proper regulations and 
practicul measyres ‘ot conservancy, Waring ths period the 
stills were scattered about all along the foot of the Lhits, apd", 
there was a great opening for smuggling of sandal wood froin 
Mysore and Coorg. Now they are in a compdct blogk in the 
villages of Andir and Mutlapédi, and every precaution is being 
taken to protect and improve tho forests by defining the areas 
and workin} them ‘tt rotation, and to guard against any smugsy 
gling of safidal wood from Mysore, on detection of ‘any part or 
connivance in which, the license to manufacture is liable to be 
immediately cancelled. wee 
A recent inspection enables me to give the following info : 
tion as to the method of manutneture, which may be found ins ¢ 
teresting by readers of the Forester. ’ ’ 
The method of manufacture, which is very rude, and might, < 
doubtless, be greatly improved on, is aé follows :— 2 
A site having been selected for the stills, a rough shed is 
erected as protection against sun and rain, and a bank of mad 
or sun-dried .bricka constructed underneath ‘it.+ Each shed 
nerally contains 12 stille or furnaces, although only 6 are 
Brown ip the sketch (Plate 1). AL see PS 
“Pho sandal, wood [roots preferred) is chipped with a small 
* adzo (biji) into" small, pisces and placed in the large ‘earthen 
pots (A, A, A) atthe top of the bank. Wach pot is capable of 
containing’fwo Madras maunds (56 ths.) of the chips with the 
necessary amount of water. On the top of tho large pot is a 
smaller one (B, B, B) fitted tight with clay and cloth, go as to. 
exclude the,ir, from which runs a copper tube (CC, ©) about + 
1} inches ti diamoter and about 3 feet 8 inches long, tha other 
and of which is placed in the mdith of an empty copper pot 
“fuspended in a large wide mouthed earthen vessel 24 inches in 
{Bimoter pi ra in'the lowar part of the earthen bank. This * 
' yessel is kept filled with cold water. 
+e The firing is applied from bebind the bank underneath the 
large earthen pote on uppenbank (see Plate II.), the steam from 
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which collects in the smaller pot and runs down the copper tube 
into the copper pot whore it is condensed, the cold water sur- 
rounding it being renewed as vequlrod 

‘Tho capper pat (kadapin), which holds about 8 gallons, is 
supported by a forked piece of wood, which is held in its place 
by another piece placed transversely across the open earthen 
receptacle, 

Tho mouths of the copper pots aro covered with leaves and 
coarse grass. As they become filled with water and oil, the 
latter is skimmed off and emptied into a cistern or shallow tank 
in the corner of the shed. This is done twice or thrice a day, 
on sonal quantity being obiained each timo, 

1 upper pot holds ahout 6 gallons of water besides the 
56 Ths. of sandal wood chips, which Insts for 31 days, during 
which the fires are never extinguished, 

Immodiately one boiling (21 days) is finished, another is com- 
menced. 

The working season is supposed to commence on the Ist of 
August and extend to the Ist of June following, which would 
be 10 months, but operations rarely commence before tho 1st of 
October, and allowing for holidays, &e., it would not be safe to 
calonlate on working season of moro than 6 months, or nino 
hoilings of 56 tbs. each, representing a consumption of 504 tbs. 
(18 mannds) per still, or for 1,000 stills, the average number 
now working, 225 tons of sandal wood per annum, 

Tt is not easy to obtain accurate data as to tho outtumn of oil 
er maund or still, but the following is tho information given 
0 the District Forest Officer by the Deputy Tahsildar and Hai- 

dar Sahib, the present lessee. 

One maund, 28 tbs. of first sort roots produces 2 seers” of oil ; 
1 oaund of second sort, 1} seers ; and of third and fourth sorts 
from 1} to # of a seer. 

Haidar Sahib estimates his average annual ontturn per still 
at 35 seers, 21 tbs. of oil, valued ai about Ms, 4-5-0 per seer. 
Adopting this calculation, the receipts from each still would be 
Rs, 150-15-0 per annum, or Rs. 1,50,937-8-0 for the 1,000 
stills, the total production of oil being 35,000 seers, or 9 tons 
and_840 Ibs 


8. 

‘Most of the oil is, I believe, shipped to Bombay, where it finds 
a ready market. 

As already stated, the sandal wood used in the stills is all 
obtained from the Mysore plateau above, where the supply of 
firewood is too limited to admit of manufacture. 

The Forest Department in South Canara is, therefore, solely 
interested in the firewood supply, from which it obtains the 
rovento, which, when T entered the Department, was credited 
under sandal wood receipts, 


* A seer == 24 rapees weight, 
Qu 
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The furnaces dre about 3 feet 6 inches long, and from 1 foot 
square at orifice to 2 feet further back. ‘They ave fed by logs 
of about § inches to 12 inches diameter. 

Bach still is said to consume two head loads or 112 ths. per 
day of 24 hours, which ix equivalent to one ton par boiling for 
each still, or n consumption of 9,000 tons of firewood for tho 
1,000 stills per annum. We receive Rs, 9 por still, and as all tho 
hotter descriptions of trees, viz., teak, blackwood, sandal, jack, 
wild jack, ebony, catechu, poon spar, and cinnamon are resery- 
ed, and the rato of production in the moist climate of South 
Canara cannot be less than a ton per acro per aunum on a rota- 
tion of 10 years, all wo have to secure is an area of 90,000 
acres, about 140 squaro miles, within which the sandal wood 
still operations should be carried on under proper supervision, 
tho system which recommends itself for adoption being that of 
coppice with standards. 

@ forests along the South Canara ghitts can readily supply 
auch an area, and go far from the operations of the stills doing 
harm, I helieve they may be mado productive of much good 
by affording the means of getting rid of tho inferior deserip- 
tions of trees, whilst supplying the fonds for efficient protection 
and improvement of the timber forests. 

Tho Mysore and Coorg Forest Dopartments are also to" be 
congratylated on the presence on their frontier of a ready 
market for so considerable a quantity of simdal woud roots. 

In the present depressed state of tho sandal wood market, it 
appears ‘advisable todo everything in our power to develop and 
extend the distillation of the oil, for which there is, I believe, 
an all but unlimited demand, and I trust that this deseription, 
and the rough sketches made on the spot, may enable forest 
officers to inifinte experiments in distillation in other districts, 
where there is ample firewood availablo (under proper manage- 
ment) in the same forests as contain the sandal wood. 


‘Ooracamunn : b 


The 20th April, 1884. T. Campprni-Watrer. 


y. Notes, Queries ann FixtRacts, 


Tre Cannamom Hints of Travaxcon.—Thenight of my arrival 
at Odumenshola, the elephants were very noixy, and gave us a 
serenade close to the camp, and another herd about a mile across 
tho valley was evidently’ troubling the people eamped at a 
Tayalum, or carlamom-collecting station, and tom-toms were 
beaten and matchlocks fired to drive them off. Our camp was 
well proteeted by a deep broad trench, and despite the trumpot~ 
ing and rumbling growls of the herd, | was able to sleep soundly. 
A. informed mo that elephants often fed close up to the trench, 
and on ono oceasion ho intorviewed a herd with a magnesian 
Tight. As long as tho light was burning they all stood staring 
at it (the trench intervening), hut on its going out they gave a 
series of screams, and quickly vanished into the neighbouring 
jungle. For some nights afterwards they carefully avoided the 
‘camp. 

L spent soveral days with A. at Odumenshola, and joined him 
in his various visits to the neighbouring Tavalum and gardens, 
as woll as on his rounds road making, and I had mny oppor- 
tunities of watching the work of collection and curing tho 
cardamoms. Our ride to a largo Tavalum was very interostin; 
as wo passed through miles of cardamom forest through whielt 
Lridle paths had been ent. The Tavalum wo visited was soma 
distanco beyond the forest, and was a busy scene, as a largo 
amount of cardamoms were being dried on the natural barbacues 
of rock, and women and children wore busy stripping tho 
capgulos off the scapes that had just been brought in. From 
here we rode over a pretty undulating grass country to Calla 
para, whero A. had a large pormanent camp for warehousing the 
cardamoms from the neighbouring forests, This camp as at 
Odumenshola was surrounded with a trench to keep the ele- 
phants ont, Previous to the trench being ent, a taskor had, by 
way of amusement, attacked tho bungulow, and despite the 
efforts of the watchman to drive it away, had damaged a good 
deal of the vorandah before aid came. Near the ireacke AL 
pointed out a hill goosoherry or nellikai tree, where a forest 
tragedy had occurred. The watchman had heard the sound of 
a sambur, and noticed a large stag steadily facing tho grass with 
his back to tho tree as if facing some danger, Presently a tiger 
sprang on the stag, which received him on his horns, and threw 
him into tho grasa, recoiving a blow at the same time from the 
tiger. The stag was seon to lie down, and the watchman going 


ae 
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to see whether it had moved, found it dead, The tiger did not 
return, and most probably got his death wound, as A., to whom 
the stag’s head was brought, found both brow antlers covered to 
their bases with blood and tiger's hair. IL[é described the head 
aa the finest he hul ever seen, From Callapara we returned to 
Odumenshola by @ pretty bridle path over some miles of open 
ines country. At'n mullah wwe crossed hofore rising to the hall 
on which our camp stood, we disturbed a herd of elephants who 
from their cleanly appearance had just had a bath in the nullah. 
Our presence searcoly disturbed them, and thoy moved off a few 
yards into a neighbouring bamboo clump, where we could hear 
them for a long time trampling and crushing the bamboo. A. 
had some time previously lost a good deal of his baggage hero 
by the attack of a rogue clephané on his coolies, Fortunately 
far the coolies they had just put down the loads when the tusker 
rushed among them, and ho wus too mnch occupied to notice 
them crouching in the grass among the cases and packages. 
Six or seven cases of crockery and provisions were soon smashed 
up by tho rogue, and he would have probably destroyed every- 
thing, and hunted the coolies as well but for a case of medicines 
which disagreed with him and made him beat a retreat, A, 
came on the scene an hour afterwards and tried to follow him, 
but he hed gona clean off, and his track evidently indicated a 
great hurry, so A, had to bewail the loss of his goods and chattels 
without the satisfaction of bringing the rogue to book. Full as 
the country seemed of' elephants (I counted nearly forty in sight 
at once from our camp) there aro many months in the year, I 
was informed, that they are not to be seen. A. told me they 
had regular seasons for migrating to the cardamom forests, and 
that he recognised individuals invariably appearing at the same 
time every year in what appeared tobe well-known runs of 
theirs, In Fobruary thoy disappeared en masse when tho hill fires 
began, and the water was scarce ; to return late in October. 
The cultivation of Cardamoms.—I fear I have digressed a 
great deal from the subject of cardamoms, and must return to 
my notes, From what I could learn thera are iwo varieties of 
cardamom in the Travancore forests, One crop comes to matu- 
rity about October, and the other in January. Tho varictios 
appenred to be caused hy difference of rainfall and soil ; the 
former growing in a misty wet climate and poorer soil than the 
other, which grows in a comparatively dry climate, and fine 
rich ‘soil, My small experience was confined to the latter 
variety. Land having been selected, the Superintendent has 
to be applied to for eave to open the garden. Nothing is 
charged in the way of assessment till the garden comes into 
bearing, when a rate of ten per cent. on the erop is charged for 
Innd tax. Only certain forests will grow cardamoms, and the 
presence of a few wild plants is a safe indication of the suitability 
of the soil. They will not grow in bamboo or reed jungle, nor 
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will they thrive under munga-murrum, mella-murrum, or dam- 
mer treos. The best aspect isa northern one, and a steep incline 
is better avoided. The finest gardens ] noticed were on easy 
undulating land, and in such situations I was informed they 
lasted for years, Tho opening and preliminary work is ve 
simple, Operations begin in April by the cutting down of a 
undergrowth to 6 or 8 inches in diameter ; and here and there 
large trees of rapid growth are cut down. No burning is done 
as in coffee clearings, and tho felled branches and undergrowth 
are allowed to rot. In the following October the young carda- 
moms begin to sprout. Where they are too crowded, it is 
necessary to thin them out and transplant them into the open 
spaces, and where the plants have sparely sprouted, it is also 
usual to sow the ground with socd. ‘The seed should be sown 
hefore the monsoon, ‘The growers prefer stocking their gardens 
with spontancously grown plants, which they say last longer 
and como Inte, hearing earlier than those grown from seed. 
For two years nothing further is done. In the third year the 
clearing should ho weeded, and the small sprinkling ‘of crop 
athered. In the fourth year a thorough weeding ought to be 
lone, und the decayed stalks and leaves heaped up between the 
clump of cardamoms. ‘The garden is now in full bearing, and 
will require regular attention. ‘The weeding should be done in 
November, and the crop comes immediately to maturity with the 
letting in of light and air, Cardamoms require light showery 
weather in March and April, when the flowering scapes are 
realy to blossom, In rich soil the scapes will run ont to 8 and 
4 feat in length, but shorter growths give hotter results in the 
way of ctop. The failure of showery weather immediately after 
the blossom will ruin the prospects of the erop, and though the 
scapes will sometimes throw out a kecond blossom, the result is 
genorally a poor one, "he fluctuations of erop are therefore 

‘eat, and as hail storms often occur about the blossoming time, 
fie risk and uncertainty of crop is much increased, Cardamoms 
bogin io ripen in Novembor, but it is often late in January 
before the growers will pick the crop, and a great deal is 
destroyed by snakes, rats and vermin of every description. 
Judging from what [ saw in the garden, of capenle shells, pro- 
bably one-third is lost in this way. Chetties from the neigh- 

uring villages in tho Madura Distriet, are the principal 
growers, and they usually Login the cardamom harvest when 
shout half the remaining capstiles on the scapes aro ripe. 

‘The scapes with the cardamoms on are removed to the small 
collecting stations, and cured by a process of drying in tho sum 
and exposure to the dew. The morning after the collection the 
capsules aro carefully removed from the scapes, and dried on the 
rocks. The fleshy hell soon loses its green or brown colour 
under the three or four days drying, ‘and is then fit to be 
removed to the weighing stations." C'ardamoms lose two-thirds, 
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three-quarters, or even four-fifths of their measure by drying ; 
the exposure to dew is supposed to give a bleached look to the 
sample. Some cardamoms I noticed hud a greon tinge which 
no amount of drying could remove, and was supposed to bo 
caused ly the nature of the soil they camo from, Could the 
crop be gathered in, as it ripened, there is no doubt. a mach 
better sample could he secured, but L was informed that it would 
not pay the growers to do this, aa the Travancore Government 
made no distinction in the price for had or good qualities, and 
the result was the loss of much of the ripe fruit and the character 
of the rest being damaged hy indiscriminate packing of mature 
and unripe capsules together. A second curing and winnow- 
ing is given at the weighing stations, and there iy a further 
drying and winnowing on the coast when the cardamoms are 
ready for the buyer. “On tho coast the best descriptions will 
realize ay much a3 Hs. 4 por I. (Dutch), bnt the grower only 
receives a third of this, and when all deductions from this third 
are mde for watchmen, land fax nnd other potty charges, the 
amount really paid is nearer one-fourth than one-third. From 
notes taken of the cost of cultivation, I was doubtfal whether 
tho growers could make any thing hy the transietion, but the 
to cultivate is proof that they do make 
something. A, considered it paid the growors if they secured two 
good crops to three bad ones ; but he admitted that it wns yory 
difficult in bad seasons to got the owners to tako in their orops, 
and he had often to do so at the Government's expense. At 
one time tho prodnea had been as high as 8,000 ewt., but had 
subsequently dwindled down to a tenth of that quantity, Since 
A’s incumbeney more land has been opened up and abandoned 
gardens brought into cultivation, and. he hd. lately aerop of 
7,500 ewt. A more libornl policy’ on the part of the Travancore 
authorities would soon double tho cultivation, Neal all the 
cardamom growers aro British subjects, owing no doubt to the 
~ fact thut tho forests as fur as the Pereyaur had once been under 
British jurisdiction, About the second deeade of this century, 
this tract was transferred to the Tyayancore Government, and 
the cultivators who wore British subjects continued their oceu- 
pation under tho new rule, Roughly estimated ahout 20,000 
acres were tinder cultivation, and from what I could learn thore 
was forest land enongh available for extending the cultivation 
five fold. The yield por acro in evon favourable time does not 
exceed 20 to 25 Ibs. of cardamoms, 

In addition to cardamome tho Travancore Government collect 
ivory, wax, gallnots and other hill products, and obtain some 
revenue from teak and blackwood, and also from cattle grazing 
fees. Altogether the average nott revenue coms ta ahont 2 
lakhs of rupees. No lund is granted for otherwise than cardae 
mom cultivation—a wise policy on the part of the Travancore 
Government, as without Josing thoir forests they obtain a safe 
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though fluctuating revenue. Still there is a good deal of land 
suilablo for grain cultivation which is not allowed to be enlti- 
vated though ready with a light tickling of the surfaco to yield 
fine crops. The wandering bill tribes in return for Sirear 
service aro alone allowed to grow any grain, and they are 
restricted to old nursery clearings. 

Though the cardamom hills are unoccupied at prosent by any 
rosidont population, there was a time when they raust have been 
inhabited, hs ruins of forte, rado. carvings, and intoriptona 
plentifully testify, hut thero are no traditions of the old inhabi- 
ants, and the present hill tribes, according to their own account, 
are hut comparatively recent’ sottlers. ‘The present hill men 
are of either Tamil or Malayalam origin, and seem to have 
settled on the hills in tho last three hundred years. They wre 
fine men in physique thongh tiving in foverish places, and 
according to census returns aro on the increase. The Railway 
has made the country accessible, as twenty-four hours from the 
Railway Station of Ammanackenoor would land the sportsmen 
at some of the finest shikar grounds in Southern India —Madras 
Mai. 


Reana SmxworMs 1s Te CHANGA Manga Prantatios.— 
‘A correspondent sends some interesting information to the 
Lahoro papor on the rearing of silkworms in the Changa Man- 
ga Plantation, He says — 


“Changa Manga is a sissi plantation of 11,000 acres, situntod 44 
miles from Lahore on tho Mooltan Railway line. During the last 
fow years a thick undergrowth of mulberry has sprung up under the 
shade of the sisei. ‘This is due most probably to tho immense num- 
bor of starlings and other birds thet visit the plantation during tho 
time the mulberries aro ripo. ‘This undergrowth is encouraged by 
the Forest officora, in order to cover the ground from the hot ray 
of the sun during the summer, and to keep down tho dense growth 
of conse Lana grass, which springs up during the rainy seezon. ‘There 
are now several hundred acres of this mulberry undergrowth ; and 
Mr. Ribbentrop, Conservator of Forests, suggested that it might be 
utilized in rearing silkworms, Mr, Leniarchand, Deputy Conserva- 
tor of Forests, was accordingly deputed to tho Gurdaspur district to 
collect all the information necessary on the subject, and to start the 
scheme at once, ‘Twelvo chittacks (24 oz.) of Japan eggs were ob- 
tained from Mr, Keighly, of Madhopar, in Fobruary Inst. During 
March the worms bogan to appear; and now they cover a space of 
nearly 1,300 square feet, packed close together. ‘There wre at present 
four rearing ehods covering an ares of 2,000 square fest. This in 
insufficient, and more sheds are being built, So far, the experiment 
has proved a great success; and it is well worth any onc's while to 
run down from Lahore to see what is belag done; Changa Manga is 
only a two hours’ run from Lnhoro, and it is the largest sissit planta. 
tion in India, besides being the prettiest epot in the district.” 

. * * 
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Tho Forestry Department in the Punjab is thus bestirrin, 
itself in tho growth of the mulberry plant, an undergrowth o 
which is said to oxtend over an aren of 13,000 acres of siash 
plantation on the Lahore and Moolian railway, and to utilise 
these, an abundant supply of tho best varioty of silkworm eggs 
has boon procured, large breeding sheds have becn erected, and 
there is every prospect of an extensive industry growing up. 
Let the Punjab authorities however, romember that to rear 4] 
worms and obtain a supply of cocoons are not sufficient to ensure 
the complete stccess of Hts industry. Great eare and attention 
must ho given to the winding-off the silk, for if this be done 
carelessly ‘all previous labor will have been in vain, bis in this 
that the natives of Bengal have so completely failed, to the 
depreciation of Bengal silk and the decay of the trade in the 
article ; and it was this same negligence and indifference to their 
own interests which ruined the hand-loom industry in jute 30 
years ago, and compelled the shippers of gunny cloth and bags 
to introduce machinery for spinning and weaving, in substita- 
tion of hand labor.—Jndian Ay iculturist. 


Goinea-Gnass axp Lucrevp.—Tho following is from the 
Proceedings of the Agri-Forticultural Society of India, and 
we are very much obliged to the Seoroiary, Ms. Blochynden, 
for his corrections to our correspondent’s paper -— 

‘An article under tho above heading, appeared in the corre- 
spondence cotumns of the “Indian Forester” for March, in 
which it is stated that guinea-grass was “ introduced into India 
apparently not much earlicr than 1870, in which year it was 
cultivated at the Madras Experimental’ Farm.” On reference 
to the Socicty’s Journal it will be found that. the introduction 
of guinoa-grass into India attracted the attention of the Society 
in 1836, some 34 years before its cultivation at the Madras 
‘Farm ; and in the correspondence which ensued Mr, John Bell, 
the then Secretary, mentions that he had cultivated the grass 
with sucoess in T831, and subsoquent years. In 1837, four 
prizes wore offered by the Society, ranging from Rs, 200 and a 
gold medal, for tho hest guinea-grass cultivation of 20 bigahs, to 

. 50 for 20 seors of guinea-grass seed, In 1838, mention is 
made of the grass succeeding in Azimgarh, Hissar, Cawnpora, 
Beawar and Coel, wherever the last named two places may be, 
about two maunds of seed having been distributed in that year. 
Tn 1848 a curious papor on the cultivation of guinca-grass was 
forwarded to the Sosy, and will be found in Vol. VI., it was 
apparently published in Calentta originally, in 1798, dedicated to 
Sit William Jones. The directions given are clear and concise. 


Tue following rules for silos are taken from the “ Englishman ” 
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ina paper on the recent very secessful experiments in Cal- 


he sides of silos must he as nearly perpendicular 


Qnd—The grass, Lo should be well spread and heavily 
trampled as it is being filled into the silo. 

Brd.—The weight on the top of the silo must be at least equal 
‘to 200 lbs, to the square fuot, which is given by 2 feet of earth 
or bricks ; and the more imperfect the silo, the more pressure it 
requires. 

4th.—And most important of all, tho layor of earth immediate- 
ly over tho top of the ensiluge must be made as air-tight as possi- 
ble, by simply working the surface of it into mud and plastering, 
this down, ‘The prinary layer need not he mora than four or 
five inchos thick; if earth is difficult to get, the remainder of 
the weight necessary may be made up with anything that is dry. 

A slo may bo filled with any number of different kinds of 

reen forage, and this may be leisurely done in two or three 

lays, but the quicker it i¢ done the grocner and fresher will bo 
the ensilage. In opening a silo for use, remove as little of tho 
weight as possible, as the pressnre prevents the air from pene- 
trating far into the mass. 


Casnaw (Prosopis juliflora).—The following extract from the 
last report of the Agricultural Horticultural ociety of India is 
interesting :— 

A parcel of this seed has been received from Mr. D. Morris, 
Director, Botanical Department, Jamaica, as well as seeds 
of Gouania domingensis, Cassia Fistula, Calyptronoma Swarsia, 
Cassia obovata : 

Mr. Morris writes as follow: 

“T beg to forward herewith seed of Prosopis juliffora, known 
here as ‘Cashaw, which is an admirable tree (often attaining 
a height of 40 to 60 feet) to grow in dry gravelly soil, and in 
situations where rain does not fall for months together. 

“Tt is fast prowing : the timber is excessively hard and of a 
remarkably durable charactor. It is used for making knoes of 
boats and all work requiring strength and tenacity, Posts of 
*Cashaw’ in wire fences last Jonger than any other, and are in 
great request for that purpose. Kingston i8 supplied annually 
with hundreds of tons of Cashaw, which is the only firewood 
immediately accessible. 

«The pods are of a sweetish succulent character eagerly songht 
for by cattle : indeed in some parts of this island during droughts 
they subsist largely on them, For horses and mules the pods 
are also admirable food, but I would add that in their case it is 
very undesirable to allow them to feed upon the pods immediately 
after they have been exposed to rain, as ill effects have been 
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known to arise from the partially germinated seeds being takott 
into the stomach, causing great pain and not unfrequently death 5 
this last occurence, however, is so rave that it need not enter 
into the calenlations of the planter. ‘The tree fruits during dr 

weather whon thera is ttle prohuhility of rain, and if the pods 
are collected and stored ina dry place they will be ready at 
hand in a sound state for all forage purposes. When thus stored, 
the pods, instead of being given wholo are often broken up or 
ground, when thoy answer admirably instead of carn, oats, ke.” 


Tre common Forest Trees of the Adirondacks are the Ameri+ 
can linden o Jnsswood, sugar maple, black sngar maple, red 
or swamp maple, black cherry, beech, ivonwood, cherry birch, 
yellow. birch, paper or oanos birch, American aspen, largo- 
Trothed aaper, ‘white pine, red pine, Klick spruce, white spruce, 
hemlock, balsam, fir, larch, white ccd Tho above are more or 
loss common, The following are rare, or occur only along tha 
horders of the wilderness: locust, white ash, black ash, elm, 
slippory elm, butternut, swamp hickory, tires species of oaks, 
haleain poplar, pitel pine, and juniper’ As tie Adirondack 
forests arovaliyacting Consilorable utiention at present, says the 
Lumber World, an enumeration of their trees is not perhaps out 
of place.—Pinbor Trade Journal. 


Marones.*—Ir would more than repay a day's sojourn at Jon= 
koping, says the Pall Mall Gazette, to visit the factory whence 
proceeds not a small part of the light of the world. ‘The latest 
novelty, only at work for ahout a month, isan enormons engine, 
which daily produces 1,000,000 boxes of Swedish matches. This 
wonderful machine rcocives tho raw material, namely, blocks 
of wood, ab one end, and, alter a while, gives np at the other 
the matches neaily arranged in their hoxes, ready to be despat- 
chod ta the uttermost ons of the workl, ‘The wood which in 
the course of Jast stmmer was brought over to Jonkoping to 
he made into matches filed twenty steamers and eight sailing 
vessols.—imber Trades Journal. 


* Cannot some attempt be made to start # match manufactory in India, where 60 
‘moch refuse wood is available, as in our Hill Foreste,—[ED.} 
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RETIREMENT OF COLONEL PEARSON. 


‘Wriranslate as follows from the March Number of tho “ Revue 
des Fanx et Forts.” 

“ By a resolution of the Minister of Agriculture, dated the 
9th of February, 1884, Colonel Pearson attached to the Forest 
School, Nancy, by the British Government, has been made 
“Chevalier du Mérite agricole.’ All foresters who know this 
worthy officer will approve of the honor conferred on him, 
earned by numerous services rendered both to forest administra- 
tion in Tadia, and to the Forest School. Colonel Pearson, wha 
thas been attached to the School sineo 1878, is ahout to retire, 
and will leave Nancy in the course of the year. 

“He will carry with him to his own country the esteem and 
affection of all Fronch foresters.” 

Colonel Pearson has been succeeded by Major Bailey probab- 
ly till September 1886, after which date the connection. between 

fancy and the Indian Forest Department. will be broken up, at 
any rate the Forest Students appointed at home, will no longer 
regularly attond the course at the Nancy Forest ‘School, though 
they may still be deputed to France for a few months to study 
forestry. 

Colonel Pearson, who has now permanently retired from 
Government service, was appointed Superintendent of Forests, 
Central Provinces, on the 21st September, 1860, and Conservator 
of Forests thera on the Ist May, 1864, Ie was then transferred 
to the North-West Provinces as Conservator_in September 
1868, and held that appointmont till 29th January, 1871, 
becoming officiating Inspector General of Forests till December 
1872, when he proceeded home on furlough. He took charge 
of the English students at Naney in 1874, and has held the 
appointment of Director of Forest. studies at Nancy till relieved 
by Major Bailey last March. His kind disposition and genial 
manners have’ made him a genoral favorite with all Nancy 
men. 

‘ fe. 
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NOTHS_ON, INTRODUCED TREES IN CAPE COLONY. 


(Continued from page 111.) 


Ax Worcester, 7 hours by rail from Capa Town, on the Cape 
Town and Diamond Field Railway, there is a flourishing Gove 
ernment, plantation of Eucalypts—mostly biue-gums.” Tho 
rainfall hore is only 12 inches (moan of seven years 11-62 
inches) per annum, but the plantation is irrigated, water being 
turned on seven or eight times in the course af the year. Wore 
cester is 76 fect above tho sea, and has a mean temperature of 
about 63° Fah, A samplearen of a third of an acre in the 
plantation, measured as wero tho sample-areas in the Nilgiri 
plantations, gavo the following results :-— 
Acre-inorement,... ae w+ 11-77 tons, 
Individual-increment, oc a 0'7785 enbic feet, 

Tho appearance of tho plantation leaves little to bo desired. 

Besides Eucalyptus globulus, thero has been planted recently a 
“good deal of Zucalyptus robusta, which there flourishes in all the 

cauty of its rich folingo and sturdy stems. If anything, the 

owth of Evcalyptus robusta at Worcoster surpasses that of 
tho bluo-gum. The following table shows the growth in the 
samplo-aren taken across the oldest planting which ia exclusively 
of Eucalyptus globulue. 


Measurement of rate of growth of Blue-gums at Worcester plantation, 
Cape Colony, 


Number | Girth | Height | Ideal |Nomber] Girth | Height 
of Tree, at Boot.) of Tree, | eylindor. fof Tree.lat 5 feet,| of Tree. 


Teal 
cylinder. 
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Number| Girth | Height | Heal {Namber| Girth | Height | Taal 
‘of Treaat 5 feet of Tree. | cylinder, fof ‘Tree.jut 5 foat| of Tree, | cylinder. 
4 1 2 Fy 4 

ai) is 35] 435) 74) 22 6.) 16-31 
az| 13 40] 373} 75] 20 65 | 14:36 
33 33 70 4212 76 21 67 1632 
34) 26 ag{ ios | 77 | 19 62 | 12:86 
35 8 26 1] 78) 18 co] 1074 
36) 24 s9{ i978] 79] 21 70 | 17-05 
a7 | 28 65| 216} so} 14 50] 5-41 
38) 93 mx ao75) si) ay 44) 7-02 
so] 17 56] 804] 82] 19 42) 887 
40 | 22 o7| 1524] 83 | 18 45| 8-05 
41] 19 65| 1296] 84) 20 Go} 13:26 
42, 19 oR { asc] 85) 14 86) 3:89 
43] 95 63| a175| s6| 14 45 | 487 
a} 19 36 | a8o} 87| 92 60 | 16-04 
45} iL 96| 173| 88) 19 57 | 137 
46| 25 52) 1796) 39| 23 70; 20-46 
47 | 28 70| 8032] 90) 14 46( 4-98 
43| 16 58} azo] 91) 18 39 | 1056 
49 | 92 57 | 124{ 92) 19 56 { 1137 
so) 12 ov | ea} 93) 12 40| 318 
s1| 19 58) 157] 94) 18 61} 1002 
52; 18 56} 1002] 95) 97 65 | 2618 
53) 16 45{ Gael 96) 24 60 | 19:09 
54] 18 35] see] 97| 16 39] 5:51 
55 8 31 yop] 98] 15 43] 534 
56 9 36] ier] 99] 18 46} 8-28 
a7 12 40 S18} 160 20 58) 1282 
58 | 20 59] 1804{ 101] 20 7 | 12:59 
a9 | 12 36] 286} 102] 22 63 | 16-85 
6o| 14 46| 498] 103 | 12 40| 318 
oe} 23 57) 1666) 104) 92 os) 1413 
62] 22 44} 1176] 105] 14 60 | S41 
63 | 30 76| 37-79} 306) 38 60} 30.74 
64] 19 53 | 1s7{ 107 [ at 68 | 16:37 
65) 15 44) bay} 108] 15 60) eat 
66 23 59 17-24 | 109 19 64] 12-76 
67 | 92 58] 1551] 110) 19 50| 997 
68) 19 s2| ioa7t itt) 10 a4 | 187 
69) 18 so] 89s] 112| 29 60 | 27-88 
70) 93 6o} 1754] 113] 14 36| 3:89 
a to a4] 187] 14] 2t 52 | 1267 
| 19 55 | lo0s7 | 115 22 60 | 16-04 
1! 32 a! ayo] 116; 16 50} 707 
514'80 481°69 
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Hight 


Ideal [Number 
of Tree. 


cylinder. | of Tree, 


1 Py 3 ‘ 1 a 8 


NOTES ON INTRODUCED THERS IN CAFR COLONY, 299 


Nomber| Girth Ideal [Namber| Girth | Meight | Ideal 
‘of Treo, at B feet lat O feet, of ‘Tree, | eylinder. 
1 a 8 4 
203 | 16 9] 34) 159 
204| 27 ww) 60] 11:96 
205; 24 24 66 | 21-00 
206} 14 25 64 | 22:10 
207 | 23 27 54] 2175 
208 19 18 56 | 10-02 
209} 35 9 30 | 1:34 
210) 34 25 62) 21-41 
au] 18 u 36| 9-40 
a19| 27 9 33) 1-47 
213 | 26 18 60 | 10-74 
214[ 0 11 a1 61) 1486 
15) 92 22 61 | 1631 
ai6| 21 23 64 | 18:70 
si7| 29 
ais | 24 : 175°58 

Grand Total, cubic feet, | 2809-04 


——_____ ae 

Calculation of Results.—The form-factor here used (0°45) was 
ealonlated from similar blne-gum plantations in India. 

Apeving this figure to the above measurements of troes, wo 
obtain— 

Total stock on sample-area = 2809'94 x O45 = 1264-47 
cubic feet, or stock per acre == 1264°47 cubic feet + 0-838 acres 
(tho area of tho sample-arca) = 3798-41 cubic feet. 

‘The total number of trees on the sample-area is 232, 

_ » om peracre is 696. 

‘Thus the actual stock on the ground per acre is 3793-41 cubic 
feet in 696 trees, and the cubic content of an average tree is 
5-45 cubic feet, 

‘Figures of Growth.—The yearly individual-increment” is the 
figare ropresenting the average growth of an average treo in a 
plantation, during a term of years; thus at Worcestor the 
yearly individual-incroment == 5-45 + 7 (the ago of the planta~ 
tion) = 0°7785 cubic fect. : 

2. The acre-inerement, 4 more important figure, is the ayer- 
ago yearly yield of an average acre of fully stocked planting, 
over a term of years. It is the figure of growth (so many tons 
of dry wood per were) which represents the actual economié value 
‘of the plantation. In calculating the acre-incremont, blanks in 
tho canopy, and thinnings, must ho allowed for, Blanks in the 
canopy, from whatever cause produced, are, as long as they last, 
simply losses of productive area. Thinnings represent the re 
alized yield, or what is sometimes called the “crop,” up to dato. 
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In tho Worcester plantation tho blanks are estimated at 50-25 
average treos = 150'75 per acre. An average treo onbing 5:45 
onbic fect, the blanks per acre aro thus estimated at 150°75 x 
5-45 == 82159 cubic feet. The plantation being very young 
thore havo been no thinnings. 

‘Thus at Worcester the acre-incroment is— 


Actual stock + blanks + thinnings _ 979841 + 821-59+00 _ gx4.09 
‘Present age = T a 


eubie fest, or (at 56 cubis feet por ton) 11-77 tons. 

The following table (p. 301) exhibits the comparison between 
the Worcester plantation and two blue-gum plantations of similar 

rowth and density on the Nilgist mountains in Southern India, 

rorcester has a rainfall of only 12 inches, but the plantation is 
irrigated, water being turned on seven or eight times in the 
course of the year. rhe Indian plantations have a rainfall of 
about 40 inches. Otherwise the climate is similar, the Indian 
plantations having a lower mean air temperature, but a hotter 
sun than the Worcester plantation, 

‘The Bucalypt-like Tristania conferta which I tried in vain to 
raiso in Mysore, I have noticed as a handsome free-growing 
treo in several localities in Cape Colony. 

The Indian Melia Azaderach or Persian Lilac, is frequenth 
met with planted noar houses in Cape Colony, and oddly enougl 
the colonial name for this treo is Seringa. 

In some parts of tho Colony poplars have been extensively 
Janted, A species at Wynberg, apparently Populus alba, grows 
ike a weed, and overruns pieces of waste ground like Acacia 

dealbata on the Nilgiris, 

Tho common weeping willow Solix babylonica is frequently 
noticoable, planted near streams and water dams on farma. 
And in some of the old Dutch towns it has been planted with 


.the prettiest effect at the edge of the watercourses which run 


down the side of each atreet. It becomes quite leafless in win- 
ter, and its swoet waving apring folinge seoms to appear a woek 
or two after that of the oak, ‘The weeping willow is of course 
a typo of heauty in itsell, but thoso old Dateb tree planters 
knew what they were about whon they placed the oak and willow 
side by side, the massive glory of the one contrasting with the 
tender grace of the other. 

T have noticed the common alder, Almus glutinosa growing 
by the sido of a river, and looking exactly as it doos in Furope: 
if is npparently tho naturalized Etropean tree, but why or when 
introduced, I know not. Dr. Harvey observes—"The common 
alder (Alnus glutinowa) is found Ruroughout Ue Culosy, appen 
rently wild, but whether truly so, or not, I cannot say," Pos- 
sibly the alder may have been introduced in the old Aghtin 
days, and planted as it is in Europe, for tho sake of its charcoal, 

Jhich is prized in making gunpowder. 


80) 
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There is in Cape Colony a variety of conifers which appoar 
to be successful introductions, but have not been planted on a 
suffciently largo scale to test their naturalization. Of the three 
common European pines, Pinus aylveatris, Pinus Pinaster, and 
Pinus Pinea, the first, it has beon seen, has not succeeded, while 
the two latter have become completely naturalized in Cape Colo- 
ny. | Introduced nently 900 years ago, they. are probably one 
of the most perfect examples of naturalization in the South- 
ern hemisphere, Pinus Pinaster in Cape Colony noed now hard 
Iy fear the fate which has overtaken it on the const of Gascony, 
where the excoptional frost of two years ago wrought such 
terrible havoc on the sand-drift plantations. But Pinus sylves 
tris is s0 essentially a cold-loving species, extending, it is stated, 
to as higha latitude ag 74° north, that it could han be expect= 

* ed to naturalize in a country just outside the southern tropic. 
A few Scotch firs are however now being tried the Forest, 
Department on the Eastern mountains of the Colony, at an 
elevation of 4,500 feet. 

‘Pinus halepensis is of comparatively recent introduction: it - 
appoats to sticoeed well wherever planted. Count de Vasselot, 
the head of the Cape Forest Department, is in favour of the 
extended planting of this treo. In the Port Elizabeth botanic 
gardens Isawa healthy specimen of Pinus halepensia growing 
wie by side with an equally promising Pinus inegnis. In Cay 
Colony Pinus halepensis scoms to bo a good pino for hot dry sit- 
uations, indeed it appears to grow better in the Port Elizabeth 
gardens and park, than tho naturalized Pinus Pinaster. In tho 
same gardens was the curiosity of a banyan and a Moreton bay 
fig growing sido by side. OF these two it must be confessed 
that, the Australian fig presented a better appearance than tho 
Indian—of roadside memory ! 

‘Pinua insignis succeods admirably as a gerden treo, showing 
something of the fine growth which characterises this species 
onthe Nigiris; and in ono locality it has beon planted suecess- 
fully on a lurge scule—al Grahamstown above the botanic 

ardens, While speaking of Grahamstown, let me introduce 

Tidmarsh and his gardens to Indian Foresters. Mr, Tid- 
marsh has for some years raisod plants from seod. sent him by 
tho Indian Forest Department, and his gardens, the best in tho * 
Colony, would well repay a visit should any membor of the In- 
dian Forest service find his way to a corner of the world, for- 
merly so near to, and now so far from, India, Thad the plensure 
of socing quite a collection of young trees which “came from 
Dr. Brandis.” There was deodar, raised in quantity, and with 
some fair specimens planted out in tho gardens, but deodar 
seems to demand more moisture to grow well. Its right placo 
ia ovidently in the Amatolas and other mountainous regions of 
the Colony. Generally spenking Himalayan Abies and pines 
show a very slow growth in the dry climate of Grahamstown, 
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and the samo remark applies to the Californian conifers, | Taso- 
dium distichum and Juniperus barbadensis, which succeed in the 
damper climate of Cape Town, seem failures at Grahamstown ; 
but bn the other hand Pinva tuberoulata, Cirpresma macrocarpa 
and Cupressus torulosa, which showed a good growth in the wet 
climate of Uoineamund, seem equally at home at Grahamstown. 
In tho Port Elizabeth gardens and park, both Cupressus macro- 
capa and Cupresna torulosa grow well, but the latter seems to 
suffer from the wind in that exposed situation, At that pleco 
algo are some trees of Schinus mole raised from seed brought 
direct from California, This singularly graceful tree has been 
planted for some years at Bangalore, but it was not known there 
from whence introduced. At Bangalore it grows freely, but 
does not yield fertile seed. 

cus Suber appears to succeed on dry siluations in Cape 
Colony, and is well worth planting on an extended scale. Quer 
cua Ther, tho Holm oak so extensively planted in tho grounds 
round Italian palaces, T have looked for in vain in Cape Colony. 
Its dark evorgreen foliage is richly beautiful in the mellow light 
of an Italian winter sun ; but in Cape Colony, where most of 
the indigonous trees are evergreen, it would not havo tho samo 
raison d’étre. Neithor has one in South Africa quite the low 
ann necessary for the best lighting up of foliage, nor, lot us 
add—the palaces. 

‘The Hohn onk in Italy recalls tho olive. Every one has read 
of the olive tree culture of Ltaly ; the olive plantations there 
look like natural woods. But perhaps the most curious sight 
is that of some of the old veteran trees, standing alone in the 
fields, perhaps whispering tales of the Roman Emperors, in their 
still vigorous leafage, thoir aged limbs supported on rough pillars 
of masonry. 4 

+ Thore are four indigenous species of Olea in South Africa. 
Olea verrucosa, called the wild olive in Capa Colony, is very 
like the common European olive. It has a wide distribution 
in South Africa, extending from the Coast to some distance a+ 
cross the tropic on the highlands of the interior. The various 
varieties of the cultivated Buropean olive can be grafted on the 
African wild olivo, or can bo raised casily from cuttings, as has 
bean done for somo years in tho Cape Town botanical gardens. 
Tn fact, in Capo Colony, olive oultare is a proved cultural suc 

cess, exactly as in Australia, it is a success both culturally and 
financially.” 'Tke European varieties of olive in the Cape Town 
botanical gardens, though ina bad situation and on poor soil, 
aro now yielding good frnit. Tn Ausiralia olive growing is fast 

Becoming an established industry : yet in Cape Colony there are 
no olive plantations, Tho slowness of the return is probably 
artly the canse of this, Professor McOwan of the Capo Town 
Botanical gardens, mentioned 17 years as about the time that 
must elapse before an olive plinter could hope to reap any 

Qn 
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sppreixble return, and in a new country where money is saree 
and people look for quick returns, this is doubtless a serious 
objection, But for him who can afford to wait, olive culture in 
Cape Colony offers no uncertain road to a competency ; and 
how many men are there not now in India, who after 17 years 
in ton or coffee have achieved nothing more than a broken con 
stitution? And in Cape Colony how many agriculturists are 
thoro not, who after struggling for yoars with the uncertain 
rainfall, have eventually afantoned the plough, poorer men 
than when thoy broke their frst sod, ‘The Cape climate is in 

eneral a hazardous one for agriculture, but on the whole is 
favorable to arboriculture, and trea planting would ordinarily 
bo free from the risk from drought attending the culture of 
veoreals, 

Three species of Casuarina havo been planted ; two to some 
extent in Capo Town and the older portion of tho Colony: the 
third species a recont and promising introduction. One of the 
old Cape Town species bis been quite wrongly referred to as 
Casuarina equisetifolia, the well known Indian species, of which 
snch fino plantations have boen made on the Madras Coast, and 
on the Mysore plateau, ‘The naturalized Capo species, which 
is also called “Filao,” from the Mauritian name, is possibly 
Casuarina muricata. The second naturalized Cape Casuarina 
has been called Casuarina tenuissima, ¥ have not had an op- 
portunity of comparing eithor of nso sposis with « published 

jescription, They are both poor bushy lacking trees, very in- 
forior to Caswarina equitetifolia in Southern India. ‘The recently 
introdnoed species, Casuarina leptoclada, is as yet hardly to be 
‘met with outside botanical gardens, But it isa most promis- 
ing introduction, resembling in its regular tree-like form, tho 
tropical Casuarina eqwisetifolia ; it grows fast and seeds freely. 
Comparing it to the common Inilian species, the jointed lea like 
stems are longer and more drooping, the cone considerably 
larger and more globular. 

Grevilea robuate, which flourishes as a planted tree in South 
India from 2,000 feet to 7,000 foot elevation, grows woll through 
eut Cape Colony, but not with the same foliage and Inxuriance 
asin India, Its manner of flowering too is different in the two 
countries. In India, the treo yields fertile seed, but the blossom 
is comparatively scanty. In‘ Cape Colony, the tree when in 
blossom, presents quite a showy spectacle, the upper portion of 
the crown becoming a mass of golden Aowor, nearly equal in 
appearance to that of the Poinciana regia in flower. — Grevillea 
robusta yields fertile soed, and is evidently naturalized in South 
Africa, but whether moreat home in South Africa thaa in India 
T am unable to say, nothaving seon the troc in Australia, ‘There 
is no doubt about the identity of the common species here and 
in India, 

‘The Australian Acaciaa.— Acacia Melanozylon, tho Australian 
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blackwood, is popular, somewhat heyond its merits, in Cape Co- 
lony, From west to cast it has heen very extensively planted 
as an ornamental tree. But in the west quite a raid has been 
made recently on the blackwoods, on account of their liability 
to become infested with Dorethesia. A few months ago 
visited a town Iying in a scorched plain bounded by clear cut 
mountains, which a few years ago was described as being beau- 
tifully shaded by blackwoods. These had been all cut down by 
the Muniet ality, and gums planted in their stead. After the 
fashion of Duta h towns, there was water flowing down the sides 
of the stroets, of which the trees got the benefit. Without irri- 
gation the Acacia Melanozylon in Cape Colony has a meagre 
starved appearance. This is very apparent to any one who can. 
romemher the fine tree of the Nilgiris, its massive umbrageous 
foliage flecked as with snow, when the mild weather after the 
south-west monsoon sets in. On the Nilgiris the planting of 
Acacia Melanorylon on a large scale has had to be abandoned 
on account of ‘the attacks of a species of Loranth, to which the 
treo is subject. In Cape Colony it falls a proy to the Dorethesia, 
and is being cut down sometimes wholesale, as in the instance 
given above. As on the Nilgiris it is here a free seeder but a 
poor coppicer. 

The Australian wattles seem to grow with ease at the Cape. 
Plantations of Acacia pyenantha and <t, decurrens have heen 
farmed near Capo Town, with every chance of large profits for 
tanning purposes, Perhaps Acacia glaveophyila is the species 
which has been most planted. Acacia dealbata grows, but not 
with that troublesome Iuxuriance which has caused as mach as 
Rs, 80 an acre to be paid at Ootacanmnd for its extirpation near 
houses. T witnessed a few days ago a very successful caso of 
sand drift fixing at Bast London by the planting of the Acacia, 
known as Port Jackson willow. Str. Tidmarsh informs me that. 
under the Colonial name of Port Jackson willow are comprised 
two species—Acacia homalophylia and Acacia sophore : both spo- 
cies are extensively planted as hedges and break-winds, Near 
Cape Point, Port Jackson willow is the only tree vegetation that 
can withstand the fierce tempests of the Cape of storms. It iv 
mainly with Acacia glaueophylla that, the Cape flats have been 
planted—a neck of shifting sand which joins the Cape peninsula 
to the mainland. 

T have spoken of olives, and it remains to add a few words 
about fruit trees, though those havo a lessened interest to For- 
‘estors, and it is time to bring these notes to a close. 

The cherry and walnut, yielding hoth wood and fruit, moat 
‘be mentioned. Both of these succeed best in the colder portions 
of the Colony. I have not had an opportunity of seoing either 
of them growing. Every offort should ho made to extend the 
culture of tho walnut, a treo so valuable both for fruit and 
wood. The fruit is one which can be transported to distant 
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markets, or mado into oil on the spot. It is stated that one 
third of tho oil made in France is from walnuts. 

The Cape fruit tree par excellence is the orange, and hero 
thore is the melancholy story of ruined proprietors, owing to the 
ravages of the Dorethesia, " Very little remains now of the for- 
merly magnificent orango groves in tho old settled country in 
the wost of the Colony. "The Dorethesin, or Australian bug, ag 
it is erroncously called (for it is stated to bo unknown in Aus- 
tralia), has not spread much in the cast of the Colony, but it 
exists at King William's Town and at Port Elzabette In tho 
eastern part of the Colony thero are not the largo orange groves 
which oxisted in the west. Still, oranges have been extensively 
planted, and they sre now in much tho same plight as are the 
Vines of Italy and Switzerland, with the dreaded Bhylloxera on 
the othor sido of the Alps. As n tree the orange flourishes lux- 
uriantly throughout Cape Colony, its branches bent with the 
burden of fruit, and the air in spring heavy with the scent of 
blossom ;, the fruit of a size and sweetness stiperior to that from 
the hills in South India, Lemons flourish equally well. Limes 

, perhaps better in India than in Capo Colony. I gathered some 
Eno lemons in a garden a few days ago, tho proprietor of which 
was positive that the traes had grown from orange pips. He 
sowed the pips with his own hands, and accounted for the result 
Ly the fact thet the oranges were from trees grafted on lemon 
stocks! A small scaly organization called “ bug” prevails on 
orange trees here, as in America and elsewhere. ‘This tendency 
to suffer from “bug” is probably exaggorated by the method of 
propagation adopted : fresh sood might produce hardier trees. 
There is an orange smaller than the ordinary fruit with a loose 
skin, and known by the Dutch namo of Nat, 

Quince hedges, peaches, and fig trees are met with every= 
where, so abundant are these frnits cometimes when the rains are 
good, that eyen near largo markets they are often unsaleable, 
and {eft to rot on the ground. 

Apple traes teqnira mora cara than in England, and tho trees 
T havo geen were bushy and stunted compared to the apple tree 
of Dovonshiro orchards, In the warmer parts of the Colony, 
apple trees frequently bear fruit twico during the year. Appl 
trees do better in the west of the Colony, where as in South Aus- 
tralia there is a wet Europo-like winter. I have no personal 
Knowledge of the flavour and abundance of Colonial apples, but 
an improvement may perhaps be expected on the vaunted pro- 
dueo of Bangalore, where I have soon Madrassis pay for sour 
apples their approximate weight in silver. 

omegranates and loguats grow well as would bo expected. 

Bananas grow fairly in Cape Colony anywhore noar the coast, 
and where there is water sufficient to irrigate them ; but they 
are rarely planted, and most of tho fruit on tho coast markets is 
brought from Natal. Two kinds of bananay aro met with, one 
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called ‘banana,’ and the other known by the curious Anglo~ 
Indian aprsation of “plantain.” ‘The names probably jndiento 
that ono Kind was originally brought from India, and the other 
from the Wost Indies. 

Climate of Cape Colony—A popular doseription of the olimate 
of Cape Colony would he that the winter all of the year is like 
a dry summer balf of the year in England, and the summer half 
of tho year in Cape Colony like sn Indian winter half of tho 

ear, ‘Tho mean temperature of the summer half of the year in 

ngland (Apri to Sepiomber) is 56° Fab. of the winter half 
of the year 4m Cape Colony 57° Fah. ‘The mean temperature 
of tho ‘summor half of tho year in Cape Colony is 66° Fah., 
which is that of a cool season in India, in places where there 
is n cool sonson. 

Capo Colony lies in that region, characterized by a variable 
and scanty rainfall, which oocurs in many parts of the world, 
outside the influence of tropical rains and monsoons, but where 
the latituds is still so low as to render a somewhat heavy rain« 
fall nocessary to agriculture aud tho vegetation of ‘a fertile 
country. Capo Colony is essentially a dry country. The tem- 
peratare when uninfluenced by elevation and the warm son” 
Current from the Indian Ocean, termed tho Agulhas current, is 
similar to Australia in the same Intitude. At Cape Town, whero 
tho climate is probably littlo influenced by the Agulhas current, 
the mean temperature of tho year is 61°7°, and tho rainfall 28°31 
Inches. Sydawy, Australia, in the same latitude, bas similar 
figures, the mean temperature being 627°. Adelaide, Australia, 
has a mean temperature of 63°70° Fah,, and a rainfall of 19°87 
Inches, bt tho high mean dally rango of 20-98". A Adelaide, 
‘Australia, as at King William's Town, and somo other places in 
Cape Colony, the thermometor occasionally rises to 115° in the 
shade when a hot wind is blowing, 

Tho mean temperature and rainfall and moan daily range for 
each month at Capo Town are as follows :— 


Meteorology of Cape Town. 


06,6428 67-61 0171 
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Those are established figures takon at the well known Capo Town 
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observatory, an institution inseparably connected with the name 
of Horschél, and which remains still an Imperial establishment. 
Only a comparative yaluo can as yet be attached to figures from 
other stations in the Colony. Valuable work is now boing done 
by a Meteorological Commission, but this has not been ostablish- 
od a sufficient number of years to afford reliable averages. 
Briefly, it may bo stated that commencing at Cape Town, of 
which the meteorology is summarized above, as soon as the 
Cape peninsula is doubled, the influonco is folt of a warm sea 
current which comes from the Indian Ocean, and sweeps round 
the whole south-oast and south coast of Africa, as far as the 
Cape peninsula, An antarctic current cools the dry west const 
of South America ; but South Africa has unfortunately a warm 
guif stronm, whore an antarctic current would be more in place, 
‘The difference in the temperature of the sea at Capo Town and 
at Sinon’s Town, places within a few miles of one another, but 
on opposite sides of the Cape peninsula, is stated on good au- 


indigenous palm in Cupe Colony, Phenix reelinata: this has 
much the appearance of the common Phamie aylveatris of 
India: it occurs on the cast coast, and may be said to accompany 
the Agulhas current as far west as George. ‘There aro two or 
tres epecies of figs indigenous to South Africa, first met with 
in tho enst of Cape Colony and becoming more abundant in 
Natal. Probably every Indian Forester has come in contact 
with the genus named after the brothers Bauhin, Our Indian 
friend Bauhinia crops up again in South Africa. (I quoto now 
from Dr. Harvey's ‘Genera of South African Plants,” a book 
edited hy Sir Joseph Hookor, and ono which, ho who dips into 
a now flora will congratulate himself on having found. 
& Baukinia—Trees or climbing shrubs, chiefly tropical ; at 
least four South African species, all but one eastern.” 
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To take another genus equally well known in India. “ Cassia, 
—A. vast tropical genus, much diversified ; about four South 
African species, all eastern or from Natal.” 

Again, Dalbergia.‘ Treos or climbing shrubs of warm coun- 
tries, Three species in Caffraria and Natal.” 

Zieyphus—* Three South African species from the northern 
and eastern districts.” 

Mimusops—Throo or four species in Caffraria and Natal.” 

Croton— Shrubs or herbs tropical and sub-tropical. Two 
or three species (Cape) in the eastern district and Natal.” 

Engenia.— About cight species (ome undescribed) all east= 
ern or from Natal.” 

Loranthus. A largo chicfly tropical genus : twelvo (or per 
haps more) Cape species, all natives either of tho eastern district 
or of Natal.” . 

On the coast between Grahamstowi: and East London, tropical , 
fruits, such as the pino-apple, mangoes, plantains and voffee,* 
succeed in situations sheltered from the dry gold land wind. -'* 

Tho origin of the Agulhas current may possibly-be tha back 
wash from the flow of water which sets in from the, south to 
supply the fierce evaporation in the Indian Ocean. Whatevsr 
the origin of tho Agulhas current, its exisienco and influence 
on the climate of South Africa are incontestable. Inland, the 
influence of this warm sea current is soon corrected by the 
increasing clevation of the country. From the southern ‘coast 
the country rises, sometimes gradually, and sometimes by stops, 
to the high plateaux of the interior. At 50 miles from the 
coast the average clevation is probably about 2,000 feet. 
Bloemfontein the capital of the Free State, is at an elovation of 
4,500 feet, and has a mean temperature the samo as Cape Town, 
with its fresh winds from the Atlantic, The Diamond Fields, 
and the greater portion of the Tranavaal, lie at an elevation of 
about 4,000 feet. Thus, from the const to the tropic, owing ta 
the incrensing elevation, thore is little difference in mean tem- 
perature, Proceeding inland, the climate of course assumes 
continental characteristics. 1b becomes brusquer, with a higher 
daily range, and more difference betweon summer and winter. 
Elevation in Cape Colony appears to havo less influence on 
temperature than in England or India: this is probably due 
to—Let, the dryness of the atmosphere ; 2nd, the high plateau 
character of the interior. In India the difference between tho 
temperature of stutions on the hills and on the plains is usually 
Jess during the dry season. And on plateaux, or ground rising 

radually, the fall of temperature for elevation is always less 
Than on the top of steep mountains ; except in the case where 
the high land is covered with snow, and then the reverse often 
happens as in Switzerland, where cold winds sweep down from 
the mountains. The cause of this is sufficiently obvious in the 
rarification of the air and its subsequent passage over ground 
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heated by tho sun, or cooled by snow or evaporation, In Sotith 
Africa snow lies of the mountains for a few days during winter 
from about 3,000 feet upwards ; but South African snow is too 
limited in area to havo any appreciable effect on tho climate, 
Roughly, the rainfall may be stated to vary hatwenn 15 sind 
20 inches, according to local’ influences, diminishing to nothin 
towards the rainloss doserts of the north-west. In the beautiful 
forest country of the southern coast, and of ihe eastern moun- 
taing, tho ruinfull ‘is greater, as also in Natal, the garden of 
South Africa, whore it assumes tropical characteristics, The 
rainfall more than the mean temperature, emphasizes the marked 
difference between tho climate of the cast and of the west of 
Cape Colony. ‘Tho west, with its winter rains and dry summers, 
has a climate readily comparable with that of South’Italy. In 
the east, dry winters are the rule, winters in which the coldnosa 
of tho air ‘is marked by.tho warmth of the bright sun, and 
itfwhich tho damp and bracing continuous cold of a European 


‘“qinitor aro absent... In considering: the infnonoe of winter end 


surimer, ram on Vegetation, the different value of the samo 
guanéity of rain falling at diferent afr lemporaturey has to bo 
faken into account. An inch of raiifall, distributed over a 
month with temperatures within the degrees of 40 Pah., and an 
English Ootober sun, will keep tho ground soaked and all 
vogotablo tissue turgid with moisture ; ‘while 20 inches, under a 
tropical sun, will not have the same soaking effecl on vegetation, 
supposing (what rarely appens with tropical rain) that it also 
is evenly distributed throughout the month. ‘Thus in summer, 
in England, wo look for finer weather, but not for absolutely less 
rain, in winter, Tho spring is tho slightly driest season 
of the year in Englmd, Thus again, an annual rainfall of 18 
inches is amply sufficient for agriculture in England ; but it 
ropresents a woofully inefficient figure in South Africa, with its 
highor temperatures, its warm sun, and its drying winds. ‘Thus 

in, the west of Cape Colony, and South Australia, with their 
winter rains, are more Europe-like, and better wheat and vine- 
growing countries, thon the east of Cape Colony with its sum= 
mer rains, Forttmatoly for the east of Cape Colony, tha 
summer rains extend irregularly early and late ; and thus auch 
rain falls economically during the prevalence of comparatively 
low temperatures, 

In the South African climate, the dry hot winds aro a notices 
ablo feature. All northerly winds, are necessarily winds, which 
decomo more or less dry ind warm, as they descend moro or 
Joss undiluted towards the const. A cool ascending wind is more 
likely to progress undiluted than a warm descending wind. But 
unfortunately, in Cape Colony, northerly winds are more pre- 
valent than southerly winds, "The winds aro quite free from the 
regular character of monsoons, but, speaking broadly, south-east 
winds prevail in summer, and north-west winds in winter. But 
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aon in stitinier it is doubtful, whether away from the immediate 
neighbourhood of the const, as much rain does not fall with 
northerly as with southerly winds. Thus most parts of Cape 
Colony ara subject to rapid changes of temperature, changes 
which afford continual relief, and broak the monotony of the 
long Capo simmer, of eight’or nine months’ duration, There 
are days in midwinfer, when tho air temperature is as high, and 
the sun as hot, as in midsummer in Englend ; and tliere aro 
occasionally cold days in midsummer, when snow falls on the 
mountains, and a fre would be pleasant to a dwellor in tho 
plains. On the 4th of last December the newspapers reported 
injury to crops from frost in tho highor districts during the 
night 5 the preceding day had been fresh and, out of the sun, 
cold ehongh to make a great coat or a fire acceptable, 

A week afterwards it was reported that the crops wore suffer- 
ing from. exoeasive heal, The following is « entting from the 
“ Kaffratian Watchman” on the subject — 

“ Dating tho last fow days the heat bas boen Most oppressive, bné 
upon no other day has it been so hot ae it was opon, Thursday tatty 
when the thermometer atgod at 171° in the sun and 112° in shade. 
The following are the maximum temperatures for the last four day 
King William's Town, 1,200 fest above, and 85 miles from, the 


In san. Tn shade, 
“December 9th, 160° 109° 
10th, we 145° 95° 
» Uith, ow. «187° 108° 
a 12th, ae 14g? 108° 
» 8th, we 112° 


“This roturn shows that we havo worn ont an éxistenee during the 
Yast four daya under an average maximum temperature of 156-2° in 
the sun snd 105-2° in tho shede, Yesterday as the Grahamstown 

st cart was coming to town, and when betweon Iquibica and Debo 
Nick, one of the horses droppel dead while in harnegs, ‘The cause is 


a 


attributed to the excessive heat which provai 

‘A touch of this warm wind in an undiluted form appears to 
have reached the coast. The following is cut from an East 
London Nowspapor 

“A blast of hot wind passed through Bast London between 9-80 
and 10 Aa, on Thorsday last, It came right down Oxford Btrect 
and neerly stifled the town. Fortunately it did not Inst longer than 
about half-an-hour, but old Colonista say that in an experience of 
40 years and more they never felt auch hent. We expect to hear 
of scorching weather inland.” 

As in all dry countries, there is in Cape Colony usually a 
sudden fall of temperature at sunset. Except near tho coast 
an ampleasantty warm night is noarly as rare as in England. 
But (as I think poor Trollope remarks) as regards the work-a- 
day temperature there is a great difforenco between England 
and Cape Colony. Here the temperatures lie somewhat more 
than helf way between the invigorating cold of England and the 
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enervating heat of India: but the cold nights, the rapid changes 
of tomporature, and the non-malarious eliaracter of the country 
combine to render the climate ono in which zhost English (and 
German) constitutions find a homo, and most North European 
troos and vegetables, an easy naturalization, Plants and ani~ 
mala from South Europe, find here a climate which differs from 
their own only in being less continuously warm in summer, and 
altogether milder in winter. ‘The Dutch colonists of pure North- 
European descent and characteristics have been naturalized in 
Cape Colony for two centuries. 

‘n conclusion, it will be right to mention that there is @ 

eneral and wide-spread opinion throughout the Colony, that 
Fee “dostruction of forests ‘within tho last few yours hee had 
something to do with the change for the worse, which is univer- 
sally helieved to have occurred in the climate of Cape Colony. 
Now first, with regard toa change of climate, it is necessary to 
hhe very ciutious in accepting the popular verdict. Tt is a fact, 
T thing, that people who suiler from any inclemeney of elimate, 
either beat, bold, swotnoss, or dryness become less patient, or 
more sensitive to the inclomency of the climate, as they grow 
older, and in a question of this sort it is of course only the old 
people who can spe from, experience, | Everyones fiir 
with tho beliof provalent in England, that the climate has chang- 
ed for the wetter; but I believe that meteorological returns 
furnish no foundation for this opinion, The fact is that dr 
cold winters, boing there phenomenal, are remembered ; while 
the ordinary’ mild winter leaves no impression on the mémory. 
‘Who has not heard of the ox roasigd on the Thames? very- 
‘one who was alive at tho time would remember such a winter 
as that described by Gilbert White in his Natural History of 
Selbourne, where a quaint remark glides in of “a close warm day, 
the thermometer standing as high as 50°.” 

In Mysore tho popular belief was that the climate had changed 
and becsme drier. Whenver the rains were unustially good, old 
officials would wag their heads and observe that this was a roturn 
to the good old days: they could remember a time when such 
seasons were comnion. Old European inhabitants of Banga- 
ore, and in ono instance, of Madras, have assured mo that their 
climate was certainly hotter at present than it used to be. Now, 
when the hottest of the large cities of the world takes to becom- 
ing hotter, it is timo to ory enough with popular beliefs t 

‘Hherefore, when the old Colonist tells one that Cape Colony 
drier than it used to be, I take his opinion as interesting, but 
forbear to speculate Jargoly on the circumstance, till the Mo- 
teorological Commission has been some years more at work. 

‘Facts have however been mentioned to mo by well informed 
poople both in King William’s Town and East London, which go 
a long way to prove that there is less Water in the Buffalo river 
now than formerly. This is a river which rises in tho eastern 
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monntains, and falls into the sea at the port of East London, 
It is contended that freshets are less frequent, and do not reach 
so high a point now as formerly, and that the flow of water in 
the river is less, Several well authenticated cases have beon 
shown me where streams which, running past a farmstead and 
ielding always a good supply of water, now run fitfully, or have 
legenerated to watercoursos rmning after rain. It would ap- 
pe therefore, either that there is actually less rain now than 
formerly, or that the observations on the amount of water in the 
rivers and mountain streams are mistaken, But people who live 
on tho hanks of a river, who havo to cross and recross it conti+ 
nually, whose business comes to a standstill when tho river is in 
flood, are not likely to be mistaken as to their facts when the 
river sinks to a poor stream, and they can get acrose it ot all 
times. Or again, if a stream ronning from a forest-clad valley 
and supplying the farms below with water gradually diminishes 
as tho forest is cut down, and finally ceases lo run, there is no 
question here of popular beliefs, but of plain hard matter-of-fact 
observation. Facts such as these in the mouths of many wit~ 
nesses, cannot be gainsaid ; and, while making duo allowahes 
for the water taken for irrigation within the last two decades, it 
is almost impossible to resist the conviction that in the eastern 
forest country of Capo Colony the rainfall has diminished to 
somo extent within the last 13 or 20 years. ‘That the water 
available for irrigation in the rivers and streams is less there can 
be no doubt. 


Kap-Hanvr. 


GROWTH OF GRASS AND UNDERWOOD UNDER 
THE SHELTER OF TREES. 


Tae German Rotanical Society, which was founded in Septem- 

bor 1883, has siarted with great activity. A large volume of 

546 pages, with numerous plates, embodies the work done 

during the first three months of itsexistence. This volume com- 

prises, among other important papers, some contcitutions which 
ay interest, Foresters in India. 

n page 108 Fr. Buekenau of Bremen, the well known 
author on Tuncacea, draws attention to what he considers the 
manuring powor of the rain water which drops from the crowns 

* of isolated trees. Twill give the substance of his remarks as 
much as possible in his own words. 

“ Whore, in the neighbourhood of Bremen, isolated (decidu- 
ovs) trees with their crowns high above the ground, stand in 
meadows, on pasture land, or on the turf of parks, the grass 
under the erown in oarly spring is always far in advance of 
the grass in the open.“ As far as tho branches of the trees 
reach, the grass is bright green, new leaves have developed, 
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while in tho open, the grass still wears its dull brownish 
wintor color, without any fresh leaves. In spring the grass 
under the trees is a week and sometimes a fortnight ahead of 
tho grass in thé open. Later in the soason the difference is 
Joss marked’ and sometimes disappears entirely, but even in 
summer the grass undér isolated trees is often heavier than in 
the open. "That the grass is killed out hy the shado of trees, 
which stand closo together, or the foliage of which hangs close 
over the ground, is a well known fact, which requires no 
explanation.” * 

jo far Buchonau. On page 471 of the same volume an- 
other Botanist, B, F. von Homeyer, confirms these observa~ 
tions as far as the lime tree (Tilia), the beech and the maple 
are concerned, but draws attention’ to the fact, that other 
trees, such as the birch, have a decidedly injurious influence 
upon the growth of grass, which is exposed to the drip from 

eir branches. 

Tho explanation suggested by Buchenan is, that the rain 
water which drops from the leaves during summer contains 
salts in solution, which act as ‘manure, and which stimulate the 

rowth of grass in spring, beforo the leaves break out. In 
the case of trees with rough bark, the substances dissolved from 
the bark may also have a fertilizing effect, but Buchenan states 
that he has observed a more luxuriant growth of grass alo 
under trees with smooth bark. He further draws attention to 
an observation published by Theodor Hartig in 1853, that the 
buds of the hornbeam in early spring exude drops of water 
in a manner analogous to the water drops found on the tips of 
leaves of grasses and other herbaceous plants. The water 
which is thns exuded, contains small quantities of salts in 
solution, and may thus have a fertilizing action. 

The well known moro luxuriant growth of grass and herhs 
on mole heaps, Buchenau mentions as an analogous fact. In 
the case of the molo heaps, vegetation is stimulated by the 
loosening of the soil, while under the crowns of trees in spring 
the moro Inxuriant growth of the grass is ascribed by him to 
the fertilizing effect of the drip from tho foliago during the 
preceding summer, and to the drip from the buds during 


spring. 
Other explanations, besides that, on which Buchonau lays 
stress, readily suggest thomselves. ‘The fertilizing effect of the 
Teaves, twigs and pieces of bark which drop from the tres, and 
arts of which romain and decay on the ground under its 
ranches, must be considerable, and on pasture land is added 
to this the manure left by cattle, which congregate under the 
trees. Another cause of the earlier developement of grass 
under trees in early spring is the protection against radiation 
and frost afforded by branches, even while leafless. 

Ta India circumstances are in most cases different. Ax far 
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my recollection serves me, 1 have not noticed a more Iuxurtant 
growth of grass under tho tres on the Caleutta maidan, but 
in the drier paris of the country grass and horbage grows more 
Tuxuriantly under, and in the vicinity of, isolated trees, Dense 
shade of tress growing close together, ot with their erowns near 
the ground, kills out grass and herbs in India ag well as in Fe 
rope, and if this were not the case, fire protection in India would 
bo a hopeless task, but the shelter of partial shade promotes 
the growth of herbs and grass, particularly in the drier regions 
of India, and the chief cause of this beneficial influence is the 
protection which trees aiford against tho sun and ogainst seorch~ 
ing dry winds. The provision of more abundant fodder durin, 
seasons of drought and scarcity, through the ostablishment of 
fodder roserves, on which the growth of trees is encouraged, was 
based upon the observations made many years ago in Rajputana 
ant elsewhore rogarding tho belter growth of grass undor the 
sholter of isolated trees. 

Buchenau’s paper has called to my mind another remarkable 
fact, which merits furthor atudy by Foresters in India. Under 
mango tress in Oudh, the North Wostorn Proviness and Burma, 
T havo often noticed a dense growth of small shrubs and herbs, 
such as Clerodendron infortunatum, Justicia Adhatoda, Glycosmis 
pentaphylla, This observation relatos to groves and trees not 
Pired for, and where the undergrowth has not been killed by 
tho troad'of man and cattle, A similar growth of horbs and 
small shrubs I have found under mowha traes in the Central 
Provinces, and under a variety of trees in tho Madras Presi- 
deney, An analogous fact is the springing up of a donse 
underwood of the mulberry under sissu trees, which I first 
observed long ago on the islands in the Jhelum river, and 
which has sinee heen noticed at Changa Manga and elsewhere, 
whero sissu is cultivated on a largo scale. mulberry seed 
is doubtless bronght by birds, but its sprond under the troas 
is promoted by the sholter afforded by them, in the same mun- 
ner as the growth of beech under onk or under Scotch fir in 
Europe is promoted by the light shad of these trees. In the 
game manner we found (in 1880) under the trees of the Prome 
teak plantation, which I had established in 1857, an underwood 
of evergreen trees and shrubs, such as Seryelnos potatorum, 
Aigle Marmelos and Ulmas integrifolia, These instances of 
dense undergrowth under trees with light cover, such as teak 
and sissn, might be multiplied, and they are not surprising, but 
tho Inxurlaut growth of herbs and shrabs under troes with denso 
foliage, such as the mango, is remarkable, and shows how muck 
more powerful the sunlight is in the tropical and subtropical dis- 
triots of India, than in the higher latitudes of northern Europo, 
where shade equally dense would Kill all grass and herbs on 


ground. 
Analogous facts are common in India, Under the dense 
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shade of the evergreen forest in the Thoungyoen valley and 
elsewhere in Tenassorim, as woll as along the Western Ghats of 
the Peninenla, the ground is not bare ns we find it under 
forests of beech and silvor fir in Europe, but tho spaco between 
tho stoms is filled up, by a great variety of shrubs and largo 
herbs, and among them are numerous seedlings of the trees 
which compaso the forest, maintaining their existence without 
making much progress, until an opening in tho forest, by the 
death of ono of the parent trees, givos them a chance. Among 
tho herbaceous undergrowth in foreste with dense shinde, some 
of the most romarkablo kinds are those which belong to the 
largo genus of Strobilanthes, of which the greatest varioty is 
found on tho Nilgiris and along the Western Ghats, hat some 
species of cae are also found, under tho dons sito of tho 
~apine oal ercus semecarpifolia) in the Jaunsar forests of the 
Wet os Gielen rpiolia) 

‘My object in making these remarks is to induce Foresters in 
India, who have a taste for such studies, to collect and publish 
more precise observations regarding the growth of grass and 
underwood under tho shelter of treos with light and heavy cover 
and jn tho shade of denso forest, under different cireumstances 
and in difforent districts and provinces. 

The formation of two annual rings in one season.—Tho old 
question, whether trees, which ordinarily form ono distinet 
annual concentric ring’ in the wood, may undor exceptional 
circumstances form two such rings, has been discussed. by 
L. Kny in the Proceedings of the Botanical Society of Branden- 
burg for 1879, and by K, Wilhelm on page 216 of the German 
Botanical Society's Proceedings, 1883, page 216, but as yet 
without any finally conclusive result, Kny examined youn 
stems of the lime dree (Tilia), oak (Quercus pedunelata) an 
motntain ash (Sorbus ancaparia), whieh had been eaten have by 
caterpillars towards tho end of Juno, and which had re-clothed 
themselves with fresh foliago during the samo season, The 
younger branches of those trees, but only the younger, not 
the older branches, showed two rings in the place of one, but 
not everywhere, and with considerable variations as regards 
structure and distinctness of the second ring. A specimen 
of the beech on the other hand, which had also been eaten 
bare by caterpillars, and re-clothed itself with fresh leaves 
during the same season, showed one ting only of normal 
structure. 

K. Wilhelm experimented upon coppice shoots of the oak 
(Quercus sessilifora), seven to nine years old, in tho Austrian 
State Forest Hintorbriihl near Vienna, From four of these 
stems tho leaves were completely cut off with scissors, two being 
operated upon on 7th June, 1882, and the others on 10th July. 
On these four stems, as well as on ono stem of the sume age, 
solected for comparison, which had boon left untouched, small 
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pleces of the bark wore removed in different. places, throo on 

each stem, the wood laid bare being protected by a thin coating 

of tar. Tho object of these marks was to determine how far tho 
formation of the wood had progressed at tha’ timo when tho 
leaves were removed. Late in autumn two of the stema, which . 
had been deprived of their leaves, were felled, and together with 

the stem, of which tho foliage had remained untouched, they 

‘wero subjéeteil to microscopic examination. ‘Tho stoms bared on + 
7th June had on 10th July clothed themselves completely with 
eaves, whilo those operated upon on 10th July had recovered 
their foliage on 21st August. 

As regards the structuro of the wood, the stem stripped in 
July had laid on an extcomely narrow ring, only about one-third 
or one-fourth of the normal width, and there was no sign ef a 
second ring. Evidently no wood had been formed after tht’ 
removal of the leaves, "The stom deprived of its leaves in June 
showed certain irregularities in the wood, which on both sides of 
the marks cut into the bark, and also abovo and below these 

s had assumed the appearance of two rings. In the 
vieinity of the marks, both in the-stem, which had been bared, 
as in that which had been left untonched, a large proportion of 
vessols wero formed in tho wood, the arrangemont of which, in 
the case of the stem, which hud been stripped, gavo the appear- 
ance of asecond ring. But a most remarkable fact is recorded 

Wilhelm, which, as ho observes, is in direct opposition to 
that recorded by Kny, via., that the anomalous character of the 
wood formed by the oak, which had re-clothed itself with leaves 
after having been stripped, could only bo seen on the older, and 
was not distinguishable. on the younger, branches. Kny’it is 
true, made his observations on Quercus pedunculata, while Wile 
helm made his experiments on Quercus sessilifora, but these two, 
species or varieties closely resemble each other in regard to the 1 
stracture of tho wood and otherwise, 

Thoso researches, as far as they have gone, do nat yet justify 
any conclusions regarding tho general question, whether under 
certain circumstances trees form moro than one concentric ring 
of wood in one year. : 

Tn conchuling his paper, Wilhelm states ghat he will under- 
take a fresh series of investigations, and promises further com- 
munications. No enquiry on this difficult, subject can lead to 
satisfactory conclusions without microscopic oxnmination of the 
wood by a competent observer, and without a largo number of 
experiments made on trees grown under different circumstances 
in successive years, If there should be any among Forest officers 
in provinees where the teak is indigenots or is cultivated on 
a largo scale, who are in a position to undertake such researches, 
it would be ‘well worth while to make experiments with teak 
similar to those mado with oak near Vienna. In the Himala- 
yan forests the ash (Frazinus floribunda) or the deciduons elm 
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(Ulmug Wallichiana) with thoir clearly marked antual rings 
Would be suitable tréoe to éxperiment upon. + 


Breede oe yy D. Braxprs. 
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MEETING ABOUT TIE GRAZING QUESTION aT 
DARJEELING. 


Tan Gwallahs of Darjeeling have circulated the following poti- 
tion in the station, and the question of grazing rules was dis 
cussed in a mecting af tho Eden Sanatartim ot the 20th May 
lust, Mr. Homo contributing a memorandim, which we give 
below as an extract from tho “ Darjeeling News.” We are glad 
to hear that the'‘Gwallahs have abandoned their threats of leavin 
Sikhim, and that tha Darjeoling people get their milk as usual 
though their eyes have been cpanel to the possibility of their 
milk-being somewhat watered, when we consider the small num- 
ber of cows, and the fact that they are said barely to yiold a seor 
of milk each per diem, 
Petition of the Gwallahe of Danjecting to the Residents, 

The Gwallahs supplying milk to Darjeeling, represented by the 
undersigned, beg respectfully to call upon the residents to aid 
them in getting their grievances against the Forest Department 
redvesseds Lact year they petitioned the Government against the 
oppressivo exactions and restrictions of the Forest Department, 
bnt without any good result, and if the residents do not now 
make eome satisfactory arrangement with Government, it will 
bo impossible for tho Uwallahs then to remain in the district, 

The following are some of the grievances that are most ine 
tolerable :— 

Jat-—The grazing ground is insufficient and bad. The por 
tions of forest allowod. them for grazing are very steep khuds. 
Tn consoqnence many cows get injured or killed. 

endt-—Tho difficulty the cows have of supplying themselves 
with food makes tho milk very much Jess in quantily, the major 
ity of cows do not give even a seor of milk a day. 

Brd.—Honce tho ‘calves (which have to bo ticd up that they 
may remain within tho limits assigned) die in large numbers for 
want of nourishment. 

4th.—Tho places where the cows are allowed to feed aro scat= 
tored hero and thero, and this arrangement is vexatious, and the 
cause of disputes also obliges us to keep a large number of ser- 
vants to prevent the cows straying, 

5th.—We are not allowed to get leaves for the calves to food 
on at night, this is absolutely necessary, yet the chaprasfs como 
round, and if they find a fow leaves we aro invariably fined heav- 
ily from Rs. 5 to ‘Ks. 15 for each offence. Vide Darjeeling 
Court Records, 
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The leaves we have taken for the calves at night are from trees 
‘that are never used save for fuel.- This can be certified to by 
reference to the subordinate officers of the Forest Department. 

6th_—The tax upon each cow haa heen for the last six or seven. 
years 8 annas per month. Eight years previous to this it waa 
4 annas a cow, and hefore that 2 annas. 

Tth.—What we ask is that on the Ghoom spur wo may have 
assigned a larger amount of grazing ground in one place, say on 
both sides of the road between Lepcha Jagat and Jore Pokri. 
Gn Senchal spur we ask for the portion up to Reshap and 

sureil. : 

8th.—Woe havo been always loyal subjects. ahd law-abiding 
of the British Raj, In. the war with Sikhim we did specially 
good service ;—when there were few others that helped them, 
no Nipalees or Lepchas, we stood by them : nothing on the score 
of acts against law can bo brought against us. We have been 
peaceful subjects and useful to the residents. 

It is only the culm of the Forest Department that has at last 
compelled us to the present measure. We have no wish to leave 
the district, bat we cannot endure the present state of things. 

9th.—In conclusion, the Gwallahs now represent to the Resi- 
dents of Darjecling the difficulties the Forest Department put 
in their way, ‘The Gwallahs last year mado a reprosentation to 
Government; but without any good result, and they now ask 
that tho Residents send themselves the matter to Government, 
asking Government to communicate to the Gwailahs what help 
they intend to give, 

n_case the Gwallahs get no assistance they will reluctantly 
be driven from the district for no canse but that of oppression, 
and they shall be very sorry to cause inconvenience to those 
gentlomon and ladies who have so long boon customers, but it is 
no fault of the Gwallahs. 
Renomwen Broorza. 
Kuroxa Broorga. 
Axsoo Baoorza. 
Tast Gouta Broorga. 
Joong Buoorea, 
Danseriina, Sirrexso Broorza. 
The 12th May, 1384. and others. 


Mn. Hour’s Memorandum on Grazing of Cattle for the supply 
of milk and butter to Darjeeling, and of draught cattle. 


The area of forests under the Forest Department included 
in the Darjecling Forest Division is 64,842 actos. This ineludes 
41,254 actes (the Singulila Range) on the further side of the 
Lisle Rangit tho whole of whic rango, with the oxception af 
tho Little Rangit block (2,087 acres), is open to grazing, which 
ig also pormitiod in 11,397 out of the remaining forest aren, 
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23,588 acres, so that out of a total area of 64,842 acres, 14,278 
acres only ara closed against grazing. Omitting the area on 
the further side of the Little Rangit, there aro 11,397 acres on 
which grazing is permitted ; the last returns (April 1884) show 
that 834* cattle (including draught cattle) pay for grazing on 
this area, which gives over 33 acres of pasture land to ouch 
head of cattle. 

From the above figures it will he seen that half the area of 
tho forests undor the Forest Department within a reasonable dis~ 
tance of Darjeeling, and on which the Department has to rely 
to meet the requirements of public works, the genoral public, and 
residents of the station in timber and fuel (which requirements 
are undoubfedly on the-intrease) is, under Government orders, 
Toft open far the ginzing of cattle for the eupply of milk and 
butter to the station, aitd of draught cattle. 

Tn the memorandum 6n the management of the forests in the 
Darjeeling Division, April 1882, Dr. Sehlich, the Inspector- 
General of Forests to thé Government of India, went thoroughly 
into the grazing question. 

He allows for 310 head of milk cattle for the Darjeeling sup- 
py besides 120 draught cattle, and set aside the following 

locks of forest for their grazing :— 


paid for grazing in 


Forest bleok. 


‘centre of block from 


Ina beo 

Tine, 
By road. 
Nomber of cattle 


Approximate distance to 


‘Ares, in acres 
‘April 1884. 


For Darjeeling Supply. 


© ‘This figure 894 was supplied to me when drafting Be portion of my nots om 
the Lith May, On going into details in the table given’Abore, I find the actual 
anamber of cattle to be 234 in April, and that is was 272 in March, The average 
‘area for catile in April waa therefore over 48 acres per head, 
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Forest block. 


“April 1884. 


Area, in acres. 


‘Number of cattle paid for grazing in 


Bronght forward, !. | 3,183] 97 
For Darjecling Supply. 


6 we we | 1,047] 16 
8 one ee | W284) 
7 Boe Po ee ag 
84] 15 | Pagrainbong (part), s | 400) 19 
él 14|Tukdeh, ee | 688] 12 


Total, . | 7,519] 
For Kursong Supply. 


B3| 74] Pachim, «» us oe we | 468] 
7} 9} Chattackpur, 2... oe | 878) 48 


Total, .. | 8,856) 


‘Subsequently opened at the request 

of the Deputy Commissioner under 
Government orders, 

44} 04] Sonoda, .. ee we we | 0B) we 

8 Rangbi, .. ee oe 

By GA] Nai, eee we 


ean Total, .. | 2,541) 234 


Pea) 94 Grona Total, acres, .. |11,897) + 


‘The Pachim and Chattackpur blocks, though opened for the 
Kurseong supply, are really used for the Darjeeling supply. 

‘Tho actual number of cattle paying for grazing last month 
on this area was 834° and Government ordered these last three 
blocks to be opened, as it was considered that Dr. Schlich’s 
estimate of the number of cattle to bo grazed was under the 
mark. The result however hows that Dr, Schlich over-estimated 
the number of cattle to be provided for. 

‘With reference to the specified complaints of the Gwallahs :— 

2x 
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1st—Last rains they complained of one block only, the Nai 
blook, being too steep for grazing. : 

This block was recently visited by the Deputy Cominissioner 
‘Mr. Wace) under the orders of Government, and it was decided 
‘Tenduk, Tehsildar, eancurring) that with tho exception of about 

one-fourth of its area (or 210 acres), there was no just ground 
for the complaint, 

2nd.—The aren open for grazing within reasonable distance 

of the station is over 83 acres per head of cattle, which must be 
admitted to he ample provision for the purpose. 

8rd.—The calves are stallefod, or graze with the cattle at the 

option of the graziors, who are allowed to cut grass and hamboo 
leaves for thom feoo of charge. It is only when the branches of 
trees and saplings are cut for this purpose that the Forest 
Department raise any objection. 

#,—The blocks open to grazing are contiguous in the 
following groups :— 


Balasun, 
Chongtong, 


ils 


, 


5th.—The fines referred to are judicial fines, and with the 
very small staff we have, it may be’ safely assumed that for one 
offence in which tho offonder is caught red-handed (we cannot 
rosecute in any other case), fifty are committed of which wo 
Fnow nothing except the results to the troes in the forests, 
The damage done by lopping is so sorious, that special rules 
for stopping it have for some time been under consideration, 
6th.—Tho question of grazing blocks, &c., was fully gone into 
in 1882-88, and in February 1883, all graziers cams up to the 
Forest office to sottle in what blocks they were to graze, in 
accordance with the proposal of the Deputy Commissioner. "No 
jestion was then raised as to rates, nor have the rates ever been 
objected to. The complaint is obviously altogether frivolous, 
as this is tho first time they have said anything about it in seven 
years, and the remedy is in the Gwallahs own hands, 
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7th—See Map.—The sxea open on the Ghoom spur in one 
continuous block is 4,473 acres, They have the whole of the land 
on both sides of the ridge from Lepcha Jagat to Jore Pokri, 
with the exception of a strip of about half a mile on the north 
side of the ridge at Lepeba Jagat. 

On Senchal spur they have a continuous hlock of 5,417 acres 5 
they have the whole of the portion up to Suriel end Rishap, 
i ding dome blocks, with the exception of the Rungbul block 

acres). 

‘Whoover the writer of the petition may be, he evidently does 
not know anything about the country, ‘and did not take the 
trouble to study the map. If the Gwallahs had written the 
petition themselves, it is impossible that they could have made 
the mistake of asking for what they have already got. 

8th.—Ono complaint only has come to my notice since T took 
charge in December L882, which the Forest officer nade over to 
the Deputy Commissioner for dispose!. 

T find no record of a complaint of any sort agninst tho sub- 
ordinates of the Department hofore I took charge. 

9th.—If by “holp” the Gwallahs mean that they require « 
Jarger area for grazing, the Forest Department cannot assist the 
residents in getting over the strike with which they are now 
threatened, 

Tho Department has already, under Government orders, open- 
ed a considerably larger area than was deemed safa hy their 
Tnspeotor-General, and if tho Gwallahs consider the 33 acres per 
head of cuttle that are now open for grazing to have became too 

‘oor for that purpose, this result can only have been attained 
i their own actions, and no doubt chiefly owing to their wan- 
ton practice of lopping, and thus depriving the soil and young 
growth of thoir natural proteotion, 

As ta the suggestion that the blocks of forests soon te be out 
over for the supply of timber and fuel to the station, and regon- 
Grated could without damuge be opened to grogiers, the absolata 
necessity for keeping such blocks closod to grazing for a 
number of years before they are worked has long been recogniz- 
ed, Wore’ cattle admitted, the whole of the young growth, on 
which the regeneration has chiefly to depend, would disappear, 
and the cost of re-stocking the area would be very greatly 
increased. 

General _Remarks.—Tho Forest Department have given up 
‘more than half of the available area of forest within a reasonable 
distance of the station alcondy. 

The area por head of cattle is very large indeed (A8 acres), 
notwithstanding which the graziers complain that the land open. 
to them is too poor to support their cattle. The area under the 
Department is deemed barely sufficient to meet the demand 
there is on it for timber and fuel. The portion that has already 
heen grazed over is practically cleared of young growth by the 
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grazing, and the older growth is gradually boing Killed out by 
@ loping. ‘The absence of young growth is not in itself an 
insurmountable obstacle to regeneration, if the ares opened to 
grazing aro judiciously selected, but the lopping does not on! 

very seriously retard the reganaratinn of any given area ; it 
makes the subsequent ro-stocking of the forest a very slow and 
expensive operation, and greatly diminishes the outfurn of the 
old stock, 

If the supply of timber and fuel to tho station and Public 
Works from the aren under this Dopartment: is to be aufficiont 
and continuous, there is no doubt that this practice of lopping 
must be put a stop to altogether. ‘The Department has tried to 
stop it for tho last 15 years by warning and occasional prosocu- 
tions under the law in force. The evil has become so great, that 
it is feared unless special measures are adopted in the form of 
severe rules passed under the Forest Act, the forests undor this 
Department might eventually bo rednced to a state similar to 
that in which the municipal land near Ghoom now is. 

My attention was drawn to this soon after I took over 
charge of the Department, and the matter was brought to 
the notice of the Deputy Commisstoner towards the close ot lt 


oar, 
» The following draft rules under section 75 (d) of the Forest 
Act are now under consideration hefore submission to Govern- 
ment, which though some may considor severe, are not deemed 
by tho Department to be more #0 than the exceptional ciroum- 
stances of the caso require, 

“Every grazior oocupying a bathdn or grazing camp within 
the boundaries of the reserved forests of the Darjeeling Division, 
will become liable to fine and payment of compensation, as 
defined in section 25 of the Forest Act, for evory tree or sup~ 
ling that may bo lopped or in any way damaged by a cuttin, 
instrument, within a radius of 800 feot from tho site of his 
bathdn, unless he shall have made a report to the nearest Forest 
officer or Forest guard within threo days of the occurrence of 
such damage, and afforded reasonable: assistance towards the 
apprehension and conviction of the offender.” 

A. similar rule is in forco in all State and Communal forests 
in Franco, and is given in Article 45, Code Forestier. 

If it is considered inadvisable to pass a rule that bears only 
on a particular class of persons who frequent the reserves, the 
following rule hes been suggested as a substitnte, 

‘Whoever is found in a reserved forest in tho Darjeeling 
Division off the ordinary roads and paths having in his posses 
sion bill-hook, axe, saw, or other cutting instrument of like 
nature, without a license uecording him permission to carry 
such instrament, shall be punished with e fino of from one & 
ten Rupees for onch offence, and with confiscation of the said 
instrament or instruments.” 
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A similar rule is in force in all State and Communal forests 
in Franco, see Article 146, Code Forestier. 


DansEELine, } 
The 18th May, 1884, 


P.S—As there was an error in my note as regards the 
number of eattle grazed, I give below the actual number that 
paid for grazing for the last three years :— 


Average for month. 
1881-82, : 4,198 330 
1882-88, a 4,972 414 
1888-84, ee 8,765 ss 814 


‘The filling off in Inst yoar is duo to the cart traffic having 
grown less since the reduction of rate on the railway, 
Tho cattle that grazed in 1888-84 wore distributed among 
. the blocks open for geazing as follows — 


Forest block, Cows, | Buffaloes, | Bullocks, 

Benchal, sie 127 r) 24 
‘Tiger Hill, ae 98 o 0 
Rargio, ae 558 0 0 
Belasan, 4 283 0 0 
Chongtong, 220 0 0 
Parmaigiri, 200 ry 0 
Palangdong, 476 BI 0 
Pagrainbong (part), 78 158 rn 
Tukdab, 262 0 0 
Pechim, 35 y 0 
Chattackpur, 36 ar} 449 
mada, 0 0 152 
Rangbi, ug 0 0 
Nai, 810 0 36 
‘Total, oe 2,811 293 661 

Average per month, we | 284 ws 58 


2Ist May, 1884, 


Goats, Fonssts ann Fawayas.—Tho remark that great events 
ofton nviso from very insignificant causes, though far from origi- 
nal, is nevertheless true, ‘Tho statement holds good in the moral, 
physical, and political world, and numerous instances might be 
given in each case, Tho white-ant is able to undermine large 
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buildings and destroy valuable property ; a little insect, it is 
said, raises the large coral reefs in the South Sea, those terrors 
of tho mariner and cause of go much loss. In the same way, it 
is belioved that the goat hasa good deal to do with the terrible 
famines that now and ayuin visit this land. The connection 
may not at first sight be apparent ; in fact, cause and effect ma 
not seem plainer than the Goodwin sands and the church which 
stands close, and which always go together in the minds of sailors. 
But if we look a little further, wo shall find that to these little 
animals may be set down the loss of life of thousands, perhaps 
millions, of people. The explanation is this. The goats destroy 
the young trees, and thns lay the land bare, when famine follows. 
Many of the forests that have not been cut down are simpl: 
used as grazing ground for cattle, sheop, and goats, and thodgh 
the two former do much harm, the loss caused by them is small 
as compared with that bronght about by goats. There is another 
way in which these creatures cause much harm. In spite of the , 
daily and largely increasing demand for fuol, during the past 
twenty-five years more specially, the jungles and forests border~ 
ing the water-courses would not have undergone such utter ex- 
tinction as they actually have, had it not been for the ravages 
committed by sheep and goats. The subject has never been. 
brought into prominence until very recent years ; but now when, 
the kibours of maturalists and physical geographers have shown 
how nice and exact is the bulance through ell nature botween the 
fauna and flora of a. country, and how disastrous the effect upon 
‘the one may be from a disproportionate activity of the other, there 
is no further excuse for shutting our eyes to the necessity of 
remedying the grave evil which has already been occasioned om 
this headin different parts of India. If wo take the Madras 
Prosideney we shall find that there are probably more than four- 
toon millions of goats, a number so manifestly in excess of what 
the prasent scanty pasturage can support, that the reason is plain 
why the young forest trees of the country have no chance of 
existence, and why the water-courses upon whose banks their 
stunted skeletons grow are merely dry ravines, filled up with 
tones and mand. We are tald by a traveller how the introduc- 
tion of goats into St. Helena utterly destroyed a whole fora 
of forest trees and with them all the insects, molusea, and’ per- 
haps birds directly or indirectly dependont upon them. And 
though of course the limited area of that island, and the unlimi- 
ted powers of reproduction inherent in gonts, made the catastro- 
pho which supervenod in St. Helena more evident and decisive, 
there cannot be the slightest doubt that tho very samo process 
of destruction is going on over the whole of India, 

It has been stated~-and we see no reason to doubt the state- 
ment—that the barronness of Central Asia is duo, in a great 
measure, to the destructiveness of the focks and herds of the no~ 
madi tribes. A traveller visiting this part of the world says :-— 
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“ Tt was in the Kizzilkoom desert that I first appreciated the 
enormous force of these scourges. Once, as evening fell, I met 
a flock of goats advancing across the wilderness in a compact 
‘mass, one of whose points was occupied by the leading animal. 
The dimensions of this moving mass T judged to be about 150 

rds long by 100 broad, and its area would, therefore, have 

on 7,500 square yards, and allowing two animals per square 
yard, there were 15,000 goats in the flock ! During the whole 
of the day these animals hnd been scouring the adjacent country 
for miles in search af fond, and every young shoot of vegetation 
they found must lave been destroyed! “Under euch sireume 
stances, is it any wonder that no water is to be met with, and 
that nature presents such unchangeable and persistently repellent 
aspects for mankind in regions where the youth of our raco 
was passed ?” : 

To a certuin degree the samo animals are rendering parts of 
India unfortile, by destroying the troes and stopping the water- 
courses, thus changing the character of the rainfull, thereby 
Dringing about famine, und cansing loss of revenue and loss of 
life.” It has now been pretty well settled that rainfall and forests 
aro intimately connected ; that where the latter are destroyed, 
the former becomes irregular, and in certain eases ceases alto- 

ether. There are points about the subject that it may be 

ifficult to explain ; but the mind that cannot connect the dif- 
ferent links in the chain between forests and rainfall must be 
remarkably constituted. Marsh settled the question years ago, 
end his work is unanswered and unanswerable. Bofore the 
destruction of the forests in Mysoro the rainfall was regular, 
while, although we may have an average during the year, 
it may come down at any time, Last year we narrowly 
esoaped a famine. If the rain had not fallen when it did, there 
would have been a repetition of 1876, and the loss to the prow 
vince would have been something terrible. The lesson to be 
Jearned is obvious. The conservation of the romaining forests 
ought to have more attention paid to it, and for every tree cut 
down another ought to be planted. ‘The whole subject’ has been 
neglected too long, and Government should take tho matter up 
as one of vital importance. It is hard to say what ought to be 
done with regard to the destructive qualities of tho goats, but 
the subject is well worthy the attention of a Government that 
professes to have the welfare of the people at heart—Bangalore 
Examiner. 


Aammort IvprA-Ruper.—India-rubhor and gutta-percha 
have become of such universal use, especially for telegraphic 
and surgical purposes, and so much concern has been {rom 
time to timo expressed that the artificial production of these 
products would interfere with the regular growing of this plant 
in India, Ceylon, and other countries, where the rubber tree is 
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indigenous, that a brief mention of the various chemicals more 
or less euitablo for its production may be of interest. Sulphur 
of courte stands pro-ominent, fulfilling as it docs many of the 
requirements necessary for a substitute. Tt is unattacked by 
acids, alkalies or salts, and when meltod its great brittleness 
gives place to a cofincss, pliability and oven clastivity, if properly 
treated by being poured into cold water while in a liquid state, 
To obtain this elasticity however it must be dissolved twico (at 
different temperatures), as it is only after its second melting 
that it possesses to any oxtent the elasticity of rubber. Alumina 
soap has beon much experimented with. Its tenacity is un- 
doubted, and it undergoes many curious changes when melted 
with resin and thick Hnsoed varnish. A German sciontist has 
bees oven petenied a composition of exiphar, copa, laf tur 
pentino and albumen—with what success is not yet known, 

‘A substitute for Indiasrubber must, however, fulfil two most 
important conditions. It must bo cheaper and it must retain ite 
clasticity permanently. In view of the high prices commanded by 
Indin-rabber, many. materials can bo found which will fulfl the 
first requirement—that of comparative cheapness, But itis in 
the latter important particular that all artificial substitutes have 
o far failed. Sulphur, if properly proportioned in its molted 
stato with linsoed cil varnish, can bo ronterod permanently soft, 
but this is of course a vory different condition to elasticity. The 
only direotion in which chemists aro likely to be at all euccessful 
in producing a real substitute for rubber is by looking far some 
pormanontly elastic substance which will destroy tho crystalline 
structure that makes sulphur so brittle, and render it impossible 
for it to roturn to its former condition 3 and it is in this direction 
only, X thiok thet comparative success may bo looked for. Tk 
will however always be difficult to imitate ‘this elasticity, and 
the substitutes for India-rubber will meanwhile only find use 
where this elastic property does not come into prominence.— 
R. KR. S—ndian Agriculeuriat. 
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Wr have ever since Mr. Brandis said his last farewell to 
India, considered it our duty to place hefore our renders a short 
history of the introduction of scientific forestry into the Eastern. 
Empire, which would mainly be an abstract of the work done 
by the eminent founder of our department. Tho only exense 
for delaying this till now we are able to offer to the public and 
our retired chief is that, in his organization of the department 
he has provided ua with work and public duties sufficient to 
leave but little spare time for a labor of love. 

Even now the record we are able to compile can profess to be 
but a scanty representation of 27 years of untiring and arduous 
work, Tho results of thia life of labor have no doubt been 
brilliant, and may be gauged by the public at large, but its uttor 
‘nisolistnesd ane devotion pra. only be uadetiond. by afore 
initiated, who have themselves lived through the enrly strugglos 
of forestry in India, or who have made the growth of our 
beloved science in this empire a special study. 

Sporadic attempts at forest conservancy had been mado, espe~ 
cially in Burma, where the value of forest produce at once 
attracted public attention, previous to Mr. Brandis’ era, but of 
whatever value such attempts may have been at that time, the 
were founded on no sound basis, and have [ong since disappeared, 
leaving as sole traces of their existence a few impracticable leases 
ag usual entirely in favor of mercantile pioneers, as people who 
cut down a virgin forest for their own profit are pleased to call 
themselves. In spite, howover, of the bul temporary euceest 
consequent to opinions and vents over which the originators 


had uo control; wo must note the sound proposals mado, and the _ 


important m&ifures introduced, by Dr. Wallich and Captain 
Gathin as carly as°1827 and 1845, which are duly recognised in 
‘Mr, Brandis’ report on the Attaran forests of 1860. 

Ta January 1856 Mr, Brandis was appointed Stiperintondent 
of Forests in Pegu, in British Burma, and in 1857 tho forests of 


Tenasserim and Martaban were added to his chargo. In this 
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peaition he remained till December 1862, when he was trans- 
lated to wider duties under the Government of India. 

Mr. Brandis’ work in Burma forms, therefore, the first poriod 
of his Indian careor, and not the least brilliant one. 

Immediately after his arrival Mr, Brandis proposed to himself 
three questions as the first ground work to the introduction 
of a sound administration of the Pegu forests. These questions, 
simple in themselves, proved at once that the Governinont had 
secured the services of an officer of a very superior common 
sense and judgment ; and the way in which the answers to them ~ 
‘were wot out, in spite of all difficulties at the cost of wntirin, 
labor and severe hardship with utter disregard to persona 
comfort and convenience, and even at the sacrifice of health, 
must ellicit our highest admiration. 

The questions were :— 

1. How can the produce of the forests be Lured to avcounl in 
the most advantageous manner? 
2, What measures rust be taken for the preservation of the 
forests? and 
3, What can be done for the extension and consolidation of the 
forests? 
* To answer the first atuestlen: it was of course necessary to 
form some estimate of the amount of timber the forests would 
be able to yield without dotorioration, and. the first step was 
naturally to make a valuation of the growing stock, 

Tlero again Mr. Brandis hit the nail un the head, and intro 
duced a system of valuation surveys, so eminently adapted to 
tho cireumstances, that with but slight modifications it is still in 
force up to the presont day. 

“ Linear Valuation Surveys,” it is thus Mr. Brandis has named 
his method, excels hy its simplicity. The trees along cortain 
lines, roads, ridges, streams or lines chosen cross country are 
counted, classified according to their girth, and ticked off on 
small pieces of bamboo, split into thin strips, each of which is 
again notched into ten pieces, which ean be turned down one by 
one. Difforont, pieces ure carried for the different classes of 
treos. This shift is extremely useful in a country like Burma, 
where on account of rain or dew it is often difficult to uso a 
pocket book, 

At tho beginning all trees that could be seon from the line 
traversed were counted, but though this method gave a fair idea 
of the character of the forest, it was soon found that it was pre- 
ferable to substitute a fixed’ distanee, in order to obtain a fixed 
factor on which a somewhat more accurate estimate for the rest 
of the forest arcas under observation could be formed. The dis- 
tance on which the trees were thus counted was at first fixed 
at 100 feet, bnt subsequently, on account of the frequently ex- 
tremely dense growth of the Burma forests, at 50 feet on each 
side of the line traversed, 
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Mr. Brandis made of course the teak, which at that time was 
the only treo the extraction of which was at all remunerative, 
the main object of his observations, and divided them at first 
into four classes— 

I. Trees of 6 fect (4 cubits) and above in girth, 

IL. Treos of 4 feot 6 inches to 6 feet (3-4 cubita), 

IIL, Trees of 8 feot to 4 fect G inches (2-8 cubits). 
IV. Trees under 3 feet (2 cubits) girth and seedlings. 

Subsequently these classes were re-arranged, and all treos 
down to 1 foot 6 inches were included in the 8rd class, leaving 
only those below 18 inches in the 4th class. 

uring the first year’s observations Mr. Brandis found 
that the numbers of trees in the first threo classes wore very 
nearly equal in all but recently worked forests, and having 
thns obtained some idea of the proportion of the different 
classes, he proposed to himself the principle that, in any forests 
to be worked out, as many Ist class trees as would be replaced 
during the year by the growing stock of 2nd class trees, could 
and should he felled in that period. 

Here we have the fundamental principle on which all working 
plans must primd facie be based. 

To estimate the number of 2nd class trecs that would each 
year attain Ist class dimension, it was of course necessary to as 
certain tho rate of growth of teak, and My. Brandis was too 
cautious to accept without farther proof the theory of annnal 
rings representing ono year’s growth, and angorented hie data 
by the measurement of a'few trees, the ago of which was known, 

ae the data at his disposal he constituted tho following 
table :— 


Girth in fect, ‘Age in years, 


to exceed 
those in the other classes, tho forests would radially improve 
ander the proposed system of working, and’ bocome richer in 
toak than they wero in 1856, This prognostic has so far proved 
¢ruc at least whenever the forests have been worked hy direct 
Government Agency. 

‘The plan of thus felling and extracting A,th of all Lat class 
troos annually in each forest was open to practical objections, 
both with regard to labor and supervision. On account of this 
Mr. Brandis arranged the Pogn teak foresis in six divisions, 
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each of which he worked in turn, girdling every 6th year th 
of tho Ist class trees in ona division. 

Mr. Brandis prepared next an estimate of the probable out- 
tur of tho Pogn forests, The linear surveys, it was calculated, 
covered an area of 80 square miles, and on these 2,423 Ist class 
trees had been counted, or an average of about 80 trees per 
square mile, Tt was roughly estimated that the total area on 
which teak was scattered in Pegu amounted to 7,000 square 
miles, and a grand total of 5,85,000 first class trees wns accepted. 
Thus in theory the outturn could have been fixed at 24,000 trees 
por annim; but Mr, Brandis clearly understood that many of 
the trees were growing in inaccessible localities, or for other 
reasons were of insufliciont vale to draw a purchaser, or to pay 
for their removal, and he consequently reduced the estimato to 
an average outturn of about 24,000 logs per annum, 

Many alterations have sinee been made in the estimate, most 
of thom by Mr. Brandis himsolf, or under his immediate super 
vision, as the whole of the forest area became better known and. 
data on which to base calculations more plentiful, but on the 
whole it is wonderful what a good estimate Mr. Brandis man- 
aged to make of the rosources of the Pegu forests within a 
year of his arrival in the country. 

‘As regards the method of working the forests, Mr, Brandis 
had the following thres systems to choose froma :— 

(1). The levying of a duty on every log brought from the forests, 
the felling of the troee being either free or restricted to 
the holders of « permit or grant. 

(2). Belling the whole of the seasoned timber in a certain forest 
to the highest bidder. 

(8). Bringing down the timber from the forests on account of 
Government, and disposing of it by periodical sales to 
the highest bidder. 

Mr. Brandis recognized that the first system then actually in 
force in Burma, must cease, as it would inevitably result in’ the 
ruin and destruction of the forest. The choice was thus reduced, 
and either the second or third system had to be adopted. Mr, 
Brandis recognized that, provided the marking and girdling of 
tho troes to bo felled remained in the hands of the Forest De-~ 
partment, the second system was theoretically more correct than 
the third, as it encouraged private enterprise, and left the Forest 
Siaff free to devote their timo to general forest administration, 
and to the preservation, extension, and consolidation of the 
forests. 

The prices, however, which were offered for the timber in the 
forests were so low, that it would not have been remunerative to 
sell, Moreover, whonever this mode of working had been intro- 
dneed it had proved to be wasteful and unreliable. It was like 
skimming the cream of the milk, and private parties who had 
only a temporary interest in the forosts were not likely to under- 
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take on an extensive scale works which had of necessity to be 
undertaken to thoroughly open out the forests, such as Searing 
of obstructions, blasting and road making, nor were they likely 
to pay the slightest uttention to reproductive measures, 

Nonsidering all these points, Mr. Brandis arrived at the con- 
clusion, that Government must show the way of working the 
forests on an improved and less wasteful system. He put, how- 
ever, at the time, on record that once a permanent improvement 
in the working had becn effected, the system of departmental 
working might safely be changed for one of selling the timher 
in tho forests, provided reasonable prices were offered for tho 
seasoned timber. 

Mr. Brandis tried accordingly to work the forests on Govern= 
ment account by means of contractors, who were to fell the 
timber, drng it to the floating streams, and raft it to the sale 
depits, but was at the outset met by new difficulties, for no local 
contractors wore forthcoming. But again, thanks to his unflag- 

ing onergy, ho gained a victory, he hinported contractors from 

fonlmein, sclected energetic men in Pegu, or wherover he could 
find thom, and succeaded in bringing, some 13,000 logs to depdt 
during tho vory first season, though he was beset by all sorts of 
difficulties, as both his subordinates and his contractor were 
constantly trying to over-reach him, Government marks were 
erased, and some of the timber was sold, instead of being deli- 
yered at Rangoon, sume first class Government logs were exe 
changed against an equal number of inferior logs belonging to 
private parties, and even near the Rangoon dapat the timbor wae 
not safe, whole rafts were detached during dark nights and borne 
away on tho strong tides, were taken to hiding places amongst 
the numerous ereeks and backwaters, In one of the Sittang 
foresta, the contractors dragped a portion of the Government 
timber across the frontier, and afterwards imported it as foreign 
timber. 

‘Tho forest subordinates and contractors and the population 
living on the banks of tho floating streams had all combined, but 
their tricks were found out one by one, and their robberies were 
discovered and punished, and measures wero invented and adopt- 
ed to chock and provent the systematic cheating and theft, It 
took years to break up the combinations that were formed to rob 
Government, but the system introduced by Mr. Brandis in 1856 
has since been elaborated, and the Pegu rests are now worked 
by contractors on Government account with the most satisfac 
tory results. 

Por sonte “ycate the soucd oF Ha whois shinntinin’ dyetennd, 
the exploitation by private enterprise, was introduced in conse- 

mence of a strong agitation on the part of the leading mer 
chants and under pressure from the Local Government, but the 
trial resulted in a failure with regard to finance as well ag forest 
conservancy. 
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Mr. Brandis having thus created a system for the working 
of the Pegn forests, and proved, as far as proof was at that time 
possible, that its operation if faithfully carried out would not 
endanger their preservation, next proceeded to take steps for the 
preservation of the forests against other causes. 

Thesa monsures he classified under the following heads :— 


1. Protection against injurious and irrogular folling. 

2. Protection against jangle fires, 

8, Protection against toungya or hill cultivation, 

4, Protection against natural causes, such a8 croopers, parasites, 

shade of the treos, &e. 
With tho view of enforcing a proper protection of the forests, 

a sot of 22 rales were published i Qctobor 1856. ‘Those rules 
provided for the appointmont of a Superintendent of Forests, his 
Assistants, Gaungs, and Gaungways (watchers); they noxt pro- 
hibited or regulated cutting of teak, prohibited teak being injured, 
the setting of fire to teak timber standing or felled, prohibited 
the burning of toungyas on a spot on which more than 50 teak 
treos stand. hoy farther provided for the reservation of certain. 
tracts, protection of Loundary marks, and the disposal of teak 
timber locally, Finally, it was ruled that all cases of infringing 
these rules should bo ‘tried by the Superintendent of Forests, 
cither by personal enquiry, or on the record of enquiry made by 
a Forest Assistant, ‘I f 


he’ only appeal lay to the Commissioner 


of Pogu. 

With regard to jungle Ores Mr. Drandis drew special atien- 
tion to their injurious effects by— 

(a), destroying or damaging timber seasoning in the forests; 

(J), destroying or, at any rate, cutting back of seedlings and young, 
trees 5 

(e), destroying large quantitics of teak seed, and thereby retard~ 
ing reproduction 

Mr. Brandis did, however, at that lime (1856) not soo his 
way towards preventing those jungle fires. 

‘Ks formidable an enemy as the fire was fonnd in tho systom 
of temporary cultivation universally practised by the hill tribes 
ja Burma, aa well as by the inbabitants of the plains when living 
near large forest areas, ; 

This systom, called “toungya” in Burma,consists in tho clear- 
ing of the forest ground by axe and fire. The young trees, bam~ 
hous and other undergrowth are felled, and the larger trees are 
lopped and freqnently killed hy girdling. The vast quantity of 
timber and hrushwood on the ground is then allowed to dry, and 
is ultimately firod. ‘The few trees that may have escaped the 
axe aro eithor killed, or at least permanently injured, during the 
fiorce conflagration, in witness whereof hundreds of thousands 
of dead trees charred and with bare blackenod branches may be 
found all over Burma. The area thus barbaronsly cleared is 
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sown and ahandoned frequently after one, certainly after a fow, 
yor crops hava been obtained. As soon as left to nature, the 
land clothes itself with a donse growth of herbs and grasses, and 
for years till this growth gots loss dense, and again makes place 
to arhorivegetation, no teak seedlings ean, unaided, spring up 
in and penetrate the dense jungle growth. 

To provent ts far ns posible tho evil effects of toungya cul- 
tivation, it was ruled that no toungye should be cut on any spot 
which contained more than 50 teak trees large and small, and 
that dry standing trees and felled teak timber should be removed 
hoyond the effects of toungya fires. 

‘Mr. Brandis, moreover, recognized that the very system which 
till then destroyed teak forests might be utilized to produce them, 
or at least to ameliorate their character, and as early as 1856 an 
attempt was made in the Prome district fo sow teak in regular 
rows, together with the rice scattered by the toungya cutters, 

‘Twonty yenrs afterwards this attempt had grown into a regu. 
lar system, by which at prosent large areas aro annually stocked 
with teak at a cost far below that of regular plantations, 

Mr. Brandis also commenced at the very outset to wage war 
against the evil offects upon sepredvetion and growing stock 
gauge by eroopors, parasites and the shal of inferior tee, the 
timber of which he contenplaicd of introducing in the market 
so as to pay for the expense of removing them. He worked 
steadily in this direction, making experiments regarding the 

wualitics of other wood, and publishing accounts thereof, and, 
Mhough ho himself did not sueece! in his aim, ho prepared the 
way for his succossors, and at present considerable revenue is 
made from trees other ihan teak. 

The last question before Mr, Brandis was—* What ean be dono 
for the improvement, extonsion, and consolidation of the forests ?”” 

This ho dealt with under the following heads :— 

1, Proning, 

2, Vlautations. 

8. Nurseries in toungyns. 

4. ‘Thrown ont seed in elearcd portions of the forests, 
5. Consolidation of the teal: forests, 

Pruning he considered at St poried still impracticable, but 
exporimental plantations were made in localities specially sclect= 
cd, forming the nucleus of extensive plantations in future years, 

Mr. Brandis from the very buginning was am advocato of tho 
system of planting in lines in preference to any other method, 
and of raising a mixed forest and uot one of pure teak. ‘Tho 
advantages of line planting are great, but future experience has 
thown that a distance of 6 hy 8 feet more effectually checks the 
growth of young bamboos. ‘The system of planting teak in toun~ 

already been noted, as well as its further dovclopmont, 
dd method recommended by Mr. Brandis, thet of 
throwing seed in the forest, has of late years been developed in- 
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toa markedly successful system. At present large atoas over 
which the hamboo has flowered are cleared by fire, and cultivat- 
ed before a jungle growth springs up, and this is the choapest 
of all modes of enftivation. Mr. Brandis’ successors have, es- 
ecially as regards reproduction, faithfully proceeded on the 
lines sketched out by him as early as 1856, and tho reproduction 
and allere of the Pegu forests have been doubtlessly insured 
thereby. 

Mr. Brandis found very soon that one of the chief obstacles 
of successful forest management was the scattered distribution 
of the teak trees, some 5,00,000 marketable treos being senttered 
over 7,000 squaro miles, and he very rightly at once urged the 
consolidation of the teak localities, His idea was to select the 
better tracts, and to convert them hy protection, sowing and 
planting into localities containing mainly tenk forests, 20 3 to 
concentrate operations upon a smaller area, and thus to make the 
constructions of roads and other works financially remanerative, 

‘This idea laid the basis to our present system of reserved 
forests, which would have made a still greater progress but for 
the unfortunate choice of the name “reserved forests.” The 
constitution of State forests has been frequently proposed for 
the very well being of the surrounding population, but without 
rosult, as the authorities regarded thom however unjustly as re- 
served, withdrawn from general usefulness, 

Whilst thus reviewing Mr. Brandis’ first year’s work, the re- 
markable accuracy with which he at once hit on the leading 
principles of forest managemont in India must necessarily strike 
any reader, Changes have of course been made during tho 
future development of forest administration, but the smallness 
of such changes, both in number and importance, that have taken. 
place during the last 29 years is astonishing, and nothing shows 
more the wonderful care and the sound judgment with which 
Mr. Brandis worked from the very beginning. 

During 1857 and up to July 1858 Mr. Brandis devoted his ate 
tention mainly to the administration of the Pegu forests situated 
between the Sittang and Irrawaddy on tho principles already 
noted, Hoe enforced the forest rales, checked wanton destruc- 
tion of tonk, and regulated ot prohibited the formation of toungy- 
as in teak localities, without causing dissatisfaction amongst the 
Karens and other forest tribes : he carried out considerable for- 
est improvements, and started numerous small plantations. He 
found it at that time still impossible to induca villagers to sow 
teak in their toungyas, but he clearly forcsaw the futuro impor- 
tance of that mothod of restoring the forest, and states—" this, if 
the people ean ever be brought to do it, is likely to become the 
most efficient mode of planting teak in’this country.” 

Great improvements were also made during the time in the 
dragging, rafting and floating of the timber, and in July 1858 
Mr, Brandis was able to leave the executive work of the Pegu 
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forests in the charge of the Assistant officers he had appointed, for 
a sufficient time to permit him to examine the Attaran forests. 

The first result of this examination was a most, interesting 
report, which we recommend to the study of every forest officer 
as ono of the most inatructive forest reports that has ever been 
written, 

“The teak forests of this Province,” 28 Mr. Brandis points ont, 
“gre not extensive well defined tracts covered with one or a few spe- 
cies of trees, all nsefal and valuable or nearly so. Teak treea are 
found scattered in a forest, mainly consisting of trees of other kinds, 
all at present valnoless, or nearly so, if compared with teal, Teak 
trees are either found singly scattered over a wide extent of ground, 
or they form isolated groups of a few trees only; oF, lastly, teak ix 
‘ono of the regular conatituenta of ‘the forest beuting @ variable, but 
mostly emall, proportion to the trees of other kinds, 

“Localitios where teak occurs are designated na teak-praducing 
tracts, Betwoen them there are others without any teak in them, 
and frequently bearing a forest consisting of a class of trees altogether 
different.” 

Tho teak-producing areas had, therefore, first. to be found in 
the enormous forests which cover British Burma, and the two 
questions— 

(1), What is the area of teak-producing tracts in Tenas- 
serim ?” and (2), “ What is‘the amount of teak on teak localities 
within a given area?” simple as they road, could only be solved 
at the gost of the most untiring labor. 

‘Mr. Brandis had again recourse to linear surveys. 

At the time Mr. Beandis? Attaran report was written, the 
valuation surveys actually covered an area of 424 square miles, 
which ncoessitated linear surveys of over 800 miles in length. 

Mr, Brandis found that in the teak-producing forests in Atia~ 
ran the teak trea formed about yyth of the whole peuplement, 
and that the different age classes of teak bore the” following 
average proportion per mille :— 


ot clase, 47 
aad 4, 100 
rd, 205 
4th 5 a a 848 

Total, ... 1000 


‘These chservations confirmed those made in the Pegu forests 
in 1856-57 as regards the general character of Burma teak 
forests, The Atiaran roport coniains an extremely clear and 
useful description of the different varieties of tenk-producing 
forests, and their classification noted down by Mfr. Brandis in 
1858 is still our standard, which may be accepted as another 
roof of the wonderful power of accurate observation which 
rr, Brandis brought to bear on every detail of bis work, 
Neither time nor space permit us to follow the author of the 
Qa 
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Attoran report further through his interesting description of the 
Attaran forests, nor can we at length trace the history of their 
administration under British rule which Mr. Brandis follows 


step by stop. 
he history exhibits chain of vain attemps of » vacillating 
Government to protect forests against private oxploitation, or to 
stand between the British speculator and his prey. 

Mr. Brandis showed how all the many well intended condi- 
tions regarding manner of felling and measures to be adopted 
to ensure reproduction, and the future well being of the forests, 
with which the leases wero plentifully seasoned, had in practice 
proved Utopian and meaningless, 

He dispelled next the hope which had been entertained that 
all former wastefulness could be easily repaired by artificial 
cultivation, showing the enormous cost of extensive plantations 
in unhealthy localities rendered infinitely more difficult by the 
almost total absence of local labor. 

Of the future of the Attaran forests Mr, Brandis took a 
somewhat gloomy view, in fact he thought that the best use that 
could bo made of them would be to serve as a warning example 
to the rest of all India of the deplorable results of private manage- 
ment, and all he proposed was that the. boundaries of lonsed 
forests should at once be clearly defined, that forests under 
leases and those still at the disposal of Government, should be 
separated, and in fact he initiated thoso stages by which all that 
could be saved of these once most valuable forests waa saved, and 
Pipered the way for the gradual Tepnnuption of the leased areas. 

uring the following years Mr. Brandis promulgated a revised 
and more comprehensive set of forest rules, which were sane 
tioned in December 1858. The control of the drift timber was 
placed in the hands of the department, a step which hereafter 
yielded not only handsome profits to Government, but secured 
nest traders from timber piracy and heavy loases of timber 
in transit ; though at the time this step found strong opposition, 
for like most generally useful measures, this also affected tha 
interests of a few. 

Near the end of 1859-60 the clamour to permit private enter- 

rise to exploit the teak forests became more pressing, and Mr. 
Brandis was somewhat disheartened with the general financial 
results of the first four years’ working, which he considered at 
the time in no way adequate to the toil and anxiety the work had 
entailed. He expected more rapid returns from his arran 
menis, and took a much more gloomy view of the financial state 
of his operations than wore justified by subsequent events, 

This combination of circumstances led to the introduction of 
the permit system, Mr. Brandis introduced the system as 
cautiously as possible, and bound the permit holders by ex- 
tremely rigid provisions; but in spite of all precautions it 
turned ont to be another proof aguinst the advisability of leav= 
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ing tho oxploitation of forests in the hands of speculators. An 
excellent set of rules were made to regulate the girdling of teak 
trees, and as only timber seasoned by the Forest Department 
‘was sold to the port holders in the Pegn forests, this precau~ 
tion was thought to dispose of uny apprehension in that direc 
tion, but it was hereafter found that the very yirdling operations 
were influenced by the agents of a large Rangoon firm. At the 
same time, however, when Mr. Brandis was pressed to yield 
with it ine to the permit system he retained the most valuable 
of tho Tharrawaddy forests, and introduced the system of loaning 
Government elephants to deserving contractors instead of mak- 
ing money advances, and this method forms now the ground 
work of all exploitation by direct Government agency, ex 
jn a fow rare cases where large capital, content with reasonable 
rofits, has stepped in, which not in nend of advances of any 
Kind rules the ‘hhour market. 

Under the system of loaning elephants we have gradually 
cronted a class of men who have no choice, but must work for 
the Forest Department, which therefore entirely rules the market 
as rogunds conditions and rates. Both, howover, are kept, sufli- 
ciently liberal to make forest exploitation a very good livelihood, 
Stulel sometimes may even lead to the accumulation of a small 
fortune. It may happen of course that elephants dio anda man 
may lose the accumulation of years of labour, but in such cases 
the Forest Department is extremely liberal in its own and the 
contractor's interest, and a hard working and deserving man is 
never allowed to sink. The introduction of this method has 
given to the Forest Department both greater profits and moro 
power than any other measure ever invented. 

Mr. Brandis paid throughout these years the groatost atten 
tion to the improvement of the export lines from the forests, 
clearing away obstructions and digging canals, amongst whi 
the Schwaylay canal is tho most important, ‘This canal opened 
out a considerable forest district, and is still in use. All theso 
improvements of course shortened the time it took for timber 
to reach the market from the forests, and lessened the chances 
of its being lost on the way. 

The Rangoon depdt was formed into a central market place, 
at which periodical sales were held, and the disposal of timber 
under free grants for churches, chapels, kyoungs and schools 
‘was regulated, ; 

‘The actual forest work of the whole of Pegu was thus con- 
contrated in the Tharrawaddy Division, and it was therefore 
considered necessary by Mr, Brandis to remove the head quarters 
of the Forest Department from Rangoon into the vicinity of 
the forests, ‘The old royal town of Myodwin was selected, and a 
Tnrge forest settlement was established. Mr, Brandis hoped that 
the Myodwin settlement would be tho foundation of a permanent 
and growing location. In this he was disappointed, and hardly 
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any traces of it are left, thanks to tho rapid oxpansion of forest 
work in Burma, which demanded the re-transfer of the head 
quarters to the centre of Government. Still the choice of head 
quarters for the work then in hand could not have fallen on a 
Vetter place, and nothin, helped more to get the work of the 
Tharrawaddy Division ‘well in han 

All this time the search for teakeproducing areas and their 
examination was carried on with unflagging energy. In Po 
tho forests west of the Irrawaddy were examined, and nearl fe 
square miles of valuation surveys were made. | The southern 
forest, including the valleys of the Pegu river, the Pounglin 
and the Hline, were searched through and through, and almost 
every toak locality was found and carefully examined and 
deseribod. These foresis are somo of the most impenetrable 
and deadly in Burma, and must be known to apnreclate tho 
energy and application necessary for their thorough exploration 
to that extent as they ought to Te appreciated. 

‘The large teak areas on the Khahoung and the belts of teak 
forests on the castorn tributaries of the Sittang above the Thon- 
kyoghat wera most carefully explored, valucd and described, as 
well as evergreen forests in the basins of Hpyoo, Koon and 
Bonee streams, in which teak-produeing localities are scattered 
here and there. These forests were only visited by Karens and a 
fow intrepid elephant hunters and dacuils. Their unhealthiness 
is so notorious, that the natives in tho Shoay-gyeen district 
have a proverb—* He that awakens a sleeping tiger, the girl that 
loves a white man, and he that eleeps in Boneo forest, will come 
to grief and be ruined for life.” 

Still, Mr. Brandis’ strong sense of dnty made him livo for 
weeks at a time in these forests, and by making friends of the 
original inhabitants, who throughout Burma still romember and 
love “ Byandi thikin,” he was able to explore these unknown 
forost arens with a degree of thoroughness which is perfectly 
astonishing. 

In Tenasserim, the forests on the Beeling, Yoonzaleen and 
Upper Salween, the Lower Salween and Doomdamee, and tho 
Thoongeen wero explored during the samo years, and a prelimi 
nary working plan was framed for them on'very much the same 
principles as those originally adopted for the Pogn forest. 

‘Tho forest area was also divided into six divisions, work to he 
carried on in one division at a time. i 
‘The annnal outiumn was estimated at 8,096 trees, divided 

amongst the divisions as follows :— 


| 


‘Trees 
Let. Division—Beeling forests; probable annual 


ontturn, e wwe 1,860 
2nd, -—--Yoonealeen and Upper Salween 
forests, do. do, 1,468 


Carried over, ... 2,625. 
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Trees, © 
Bronght forward, ... 2,823 
8rd Division—Lower Salween and Doomda- 


mes, de, do, 1,426 
Par} » — Thoongeen, do. do, «8,847 


Total, ... 8,096 

Tho working plan was based on actual surveys of 20,4 
square miles of valuation surveys, on which 83,499 teak trees 
wore counted, including 21,532 of the Ist class ; the entire touke 
producing area, excluding the upper portion of the Thoongeen 
above the Molgat boing estimated at 652 square miles, and the 
rotation being fixed at 122 years, 

The year 1861 was still a period of great anxisty to Mr. 
TN expen ly on the Pegu sid 

10 expenditure, especially on the Pegu side, was very largo, 
and tho revenue still falod.{ bo realized to the amount expeote 
ed ; howevor, at the end of the year the prospects brightened, 
and Mr. Brandis was able to close his annual report with the 
words—“ This is the first Annual Progress Report on the Pegn 
forests which I can close with a defined hopa of good success at a 
period not far distant.” 

‘Tho results of tho improved management of the Tenasserim 
forests bocame also apparent tho nel zevenue laving sion in 
the last 3 years trom Its. 9,734 to Is, 73,385. 

Tho aystem of loaning elephants introduced in the previous 
year had been rapidly developed, and 73 animals had been made 
over to contractors, the waterways were uninterruptodly cleared 
of obstructions, tho protection of timber in transit improved, and 
altogether the wheels of the department began to work more 
smoothly, so that Mz. Brandis expressed a hope to be able 
gralually to withdraw from executive work, a large share of 
which had till now rested on his shoulders. He’ personally 
conducted the extensive girdling operations during 1857 and 
1858, and supervised in detail the introduction of working the 
Thartawaddy forests by direct Government agency, 

In 1840-61 Mr. Brandis: introduced the sale of permits in 
Tenasserim by public auction, by which the rates realized per 
log wero raised by Rs. 2 all rommd. Numerous forests were 
again explored and examined : in Pegu the forests on the Paddey 
and Choungomgyee, as well as the Swa, Myolah and other 
frontier forests and the whole of the Shoay-gyeen district ; and 
in Tenasserim all forests on the Becling stream, Girdling 
operations were carried on under competent supervision. 

Daring this and tho following year an influential combination 
of merchants pressed again for the introduction of exploitation 
by private enterprise, and Mr. Brandis had a bad timo of it. 
Het saw olonrly enadgh that the promises of tho mereanile 
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firms in Rangoon to bring European energy and skill to bear 
upon the working of the forests were empty words, and that 
natives would be employed by the firms, where natives were em- 
ployed by him, and ho naturally preferred those he hid selected 
tnd ésuined, aad ho had to dofind. his principles. During that 
time ho was attacked from all sides. 

The timbor brought down by the Forest Department, of which 
as yet only a small proportion was the result of their own gird- 
ling, was criticised as wretched and worthless, and it was said 
that’ groater vigour would be displayed in the working of the 
forests by private agency. 

All this must have heon extremely galling to an officer who 
had sacrificed all his labour, all his energy, and who had toiled 
for 5 years to work the timber resources of the country on a 
gem of strict conservancy ; but still worse he was left to fight 
the battlo alone, till in September 1861 the Governor General in 
Council recognized the position of the casa and Mr, Brandis’ 
special services. The outcomo of a long correspondence, and 
several meotings, was iat the Forest Department retained 
unconditionally the management of the exploitation of the 
‘Tharrawaddy forests, and that tho rest of the Pegu forests were 
disposed of on 12 years’ leases, specially prepared under the 
advice of the Advocate General, That Government, anxious 
for an immediate raturn from their forests, were heavy losers by 
these transactions financially, as well as from a foroster's point 
of view, was proved by subsequent events. 

The leases were no doubt entered into under Mr, Brandis’ 
régime, but it is our pleasing duty to note here the following 
paragraph taken from a Goyernment letter :— I am to add that 
the Governor Goneral in Council observos that great oredit is dne 
to that gentleman (Mr. Brandis) for the frank and hearty way in 
which the present papers show him to have acted in promoting the 
views of Government (opening the forests to private enterprise), though 
evidently opposed to his own ideas and disappointing to his hopes.” 

The rest of Mr. Brandis’ direct administration of Burma 
flowed in quieter channels ; means of exploitation were constantly 
improved, and export lines and waterways received the necessary 
attention. Girdling operations were combined with more and 
more detailed examinations of the forests, topographical surveys 
of the more important forest areas wore bogun, and improve~ 
monts were introduced in every branch of the Department, 
which it would be impossible for us to follow up in detail. 

Before leaving the Province Bir. Brandis framed snorking 
plan for tho second rotation from 1862-67. The total number of 
trees to be girdled in British Burma during that period amount- 
ed to 1,71,642. 

Mr. Brandis loft Burma on special duty on the 29th of No- 
vember, 1862, and the permit holders no sooner felt the with 
drawal of a strong hand than they began to agitate for new 
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concessions, which were clamoured for in an (for the time when 
tho scionca of forest conservancy was not so generally under- 
oul) extremely smart. leer, im which it wos pointed ont that 
forestry carried’ on under Mr. Brandis’ rules, and on the prinei- 
ples lid down by ‘him, wou in practice bo destructive of all 

ope of making the forests of the province a source of revenue 
to Government, or a source of supply for timber, and an element 
of wealth and prosperity to the country. 

The fallacy of this statement has long boon proved by ovents, 
but at the time it was the basis of a demand which amounted to 
nothing less than thnt tho permit holders should be permitted 
to girdle themselves all marketable timber within the limits of 
the forest leased by them. 

This demand, which of course would have instred rapid pro- 
fits to the pormit holders at the cost of the State, was supported 
by the officiating Conservator of Forests, and was rubmitied 
by the Local Government, who even moved thereto by the state- 
mont that the permit holders lost heavily by the exploitation of 
Government forosts under the form of leases in force, which pro- 
Vided that all girdling-was to be done by the Forest Department 
under strict rules und sizict supervision. Tk cannot be gainsaid 
That the concentration of the timber works would have feclita- 
ted and cheapened them, but the introduction of this mea- 
sure would have sealed the warrant for tho dostraction of the 
Pegu forests, and luckily our champion of forestry in Burma 
was to tho fore, and pointing out the fallacies in thé arguments 
brought forward, saved the Burma forests for the time being, and 
secured them from all future attacks from that quarter. ‘This 
was a worthy conclusion to a brilliant struggle, for otherwise 
Mr. Brandis’ successful administration in Burma can hardly be 
called. ‘The province hes to bo grateful to Mr. Brandis for the 
introduction of many further improvements, but his direct con- 
nection with the administration of British Burma ceased here, 
and his work as Inspector General will be noted in a second 
chapter. 


NOTES FROM REWAH. 


« Bio game shooting in Inia is not what it was some few yeats 
since.” The remark is not mine, but was made in my hearing 
by a glutton, who had just returned from tho districts, where 
with ‘ono other gun, he had been spending a two months’ shoot- 
ing trip, end bnd brought back ‘with him @ bag of 24 tigers and 
one panther. Poor fellow, he was regretting not having made 
up the complete qnarter centnry of the former. 

Generally speaking, I supposo my friend was right, though 
his luck beliol hime for doubtless the spread of cultivation 
and general opening up of the country has in many places 
caused the complete disappearance of gaine, while almost every~ 
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where, the introduction of breech-loaders, the reduction in the 
pe of arms, and the transfer of muzale-loaders into native 
hands, have curtailed the chances of making a big bag, There 
are very few places now in India where five tigers ean be 
nocounted for befora breakfast or tiffin, as we read of in Gordon 
Cumming’s “ Wild Men and Wild Beasts,” or where 15 or 20 
tigers can he shot in the season by one or two guns us many of 
us know to have happened. In the country where G. C's ex~ 
oils were performed, and in or about which I helieve he 
Killed over 100 tigers,” stripes is now nearly as uncommon 28 a 
Kangaroo, and in other parts of Central Tndin, where formerly 
largo hags were made, it is now a difficult and expensive matter 
to get a glimpse of the noble quarry. 

I this is very right, proper and humanitarian T suppose, 
and a sign of civilization’ ond progress in which we should all 
delight and consent without murmur. But life in the forest 
will bo a very different matter to many men in the future, espe- 
cially to those in whom the old Adam jis still stronger than 
modern culture, when big gamo shooting has become the mono- 
poly of the big-wig and the globe trotter, and when the dreary 
monotony of camp life can no longer be made more bearable by 
the chance of sport. A good many of us, T expect, owe no 
little of our forest topographical knowledge to the British love 
of pursuit, to sandry long stalks after sambur, or to following 
up wounded animaly through places, which, in ordinary inspec- 
tions, would have escaped our notice. Those among us who 
know what it is to pass the balmy months of April, May and 
Jane under canvas in the plains, also know how greatly the 
discomfort of this dreary time is alleviated by carrying out a 
successful little campaign against tho big gamo, and ‘ean imag- 
ine how wearisome those long hot days would bo, were all 
chance of such distraction to become a ‘thing of the past. Let 
us be thankful, therefore, that we live in the present, where 
excitement may still be obtained by the expenditure of a little 
powder and shoe leather, and amusement can go hand in hand 
with our work, 

The shooting of this part of India, as elsewhere, has suffer- 
ed from the introduction of more accurate weapons. Every 
Thakur, whose battery formerly consisted of a few rusty match- 
locks, now owns one or more breech or muzzle-loading rifles, 
while some of the better off sport the latest workmanship of 
Lancaster and Henry; and as they all have an innate love of 
shooting, which they indulge, provided it can be obtained 
withont laborious exertion, and as they also have no respect 
for ago or sox, they have’ managed, by incessant driving, to 
cloar the forests of sambur, chitul, nilghai and pig in all 
but the most inaccessible tracts. A good sambur head is an 
impossibility in Rewah, while cheotul have nearly disappeared 
altogether." And that this is entirely owing to the improved 
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wonpons of the people, L have no doubt, for tho Thakurs theme 

selves readily attribute the present scarcity of game to this 

cause, Many of them can remomber when the forests were 

comparatively well stocked with the above animals, when bison 

were common, and elephants by no means uncommon, and this in 

liees where now one may, beat all day and not see anything 
ut a few pig or a melancholy nilghai., 

Bison aro still to be found, but only in the rains, and with 
much labour, und a few elephants falco ‘wander up into the 
south-eastern forests from the Chota Nagpore direction, bnt 
they are very restless and uncertain in their visits. The last 
capture of them was made by the late Chicf about 15 years since, 
when 80 were caught, most of which, I heard, subsequently 
died of neglect while in training. 

‘Tho above remarks, however, do not, to the same extent, 
rofer to the larger carnivera. Panthors certainly aro not n= 
merous, but tigers and bears can still be obtained in Rewab, 
and largo bags made of them at the proper time of year. 
Porbaps some “Foresters” may be interested in reading the 
following notes of a fortnight’s shooting enjoyed by the writer 
daring the latter portion of April last year, 

had chosen for my hunting ground the neighbourhood of 
the Bands, a considerable river which flows into the Sén, well 
supplied with water, and situated in a country covered with 
small forest-clad hills, the forest consisting principally of Shorea 
robusta and Dendrocalamus stricta, Tt was also a favorite part 
of the country for graziers, whose large herds of cattle frequented 
the small swampy valleys of the sarai forest during the hot 
months. 

‘My shikarios preceded me, and, on my arrival in camp, were 
able to report a “kill” about 7 miles off. It was already 
10 o'clock, so somo breakfast having beon packed up we set 
out al once. On reaching the place we were told of a second 
“kill” which had only lately occurred, and the shikaries felt 
sure of the tigor, He was supposed to be lying up in a \Y-shaped 
patch of jungle situated between two small river beds, in one 
of which were a few pools of water, My post had been chosen 
at the Junction of the two streams, to command both, and the 
“hank” were put in to drive up to this point, the flanks being 

ded by men on trees at intervals. I was eager io get this 
flow 2s being the first of the season, and inclined to draw 
omens from the result for the rest of the trip. The drive came 
on with plenty of row, tom-toms and cholera horns, and my eyes 
wore aching with the glare and fatigue of keeping them fixed 
on one spot. Nearer and nearer they came, and T'was thinking 
jt was quite time for the tiger to appear. Nearer and nearer, 
until thoy almost arrived at the point of junction and I gave 
him up. | But just when the beaters were appronching the apex 
of the jungle, where the cover was very thick, out he charged 
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with that short deep “hongh hough” so indicative of mischief, 
and went through them like chaff, knocking ona man over in 
his rush, but fortunately doing no harm. He went clean away. 
‘We scarched for him on an elephant but without suecess, and 
had to ratnrn to camp disappointed and tired. ~ 

That evening news came in of two “kills” at a place called 
Keoliri, 12 miles off, so. sowan was sent on at once to make 
arrangements for the drive next day. On reaching Keolri I 
was told there were a tiger and tigress, and that the beat was 
awell known one and ensy to arrange for, We started at 1 
pa,, and found a mackan made on the bank of the Banés, along 
which tho beat was to take place. Some stops were posted to 
command a few ravines on the landward. side, the rivor bein 
considered a sufficient obstacle on the other, We sat ani 
waited, focling comfortably euro of getting a shot this time, and 
indulged in mental pictures of bagging both tho tiger and bis 
sponse. Tho beat was long and tedious and about threo parts 
over, when one of the stops on my right gave signs of the tiger’s 
presence, The tapping on the tree, however, which should have 
turned him down towards me, was succeeded by coughs, shouts 
and at last by somo decidedly high flavoured Hindustani, as the 
stop tried each in turn to provent the tigers from breaking. 
But they were not to be denied, and cleared out of the beat at 
a lobbing canier, T just exiching a glimpse of them, through 
the bamboos, as they disappeared along the river bank behind 
me. We got down from the mackan and mado a rush for it, 
hoping to cut them off, but were not quick enough, for thoy 
craceed the river about 300 yards. ahead, splashing through in 
aclumey fashion, and offering no chance of a shot, One of the 
Thakurs, however, fired a gun at random loaded with slugs, 
which appeared to pepper the big chap behind, for he kicked 
up his heels and hurried his pace in a most undignified manner. 
‘Th forest on the far sido of tho xivor was s0 extensive, that 
a second beat was deemed impracticable, and after an hour's 
soarch up und down somo of tho nearest ravines, we reluctantly 
tarned homewards heartily disgusted with out bad luck. The 
place whore the brutes turned up out of the drive was not more 
than 50 yards from my position. 

This was very unsatisfactory, three butts killed and three 
tigers escaped. I wont to bed that night feeling after all that 
tiger shooting was dreadful rot, and that only an idiot would 
give it any attention. 

But my ill tuck was not quite played out yet. | Tho next 
morning I was to meet Baharat Singh, the Talukdar of Marwas, 
athorough sportsman and good fellow, who had promised to asaist 
me in his district, which commenced from tho other bank of the 
river. I was bringing him a double barrel breech-loader he had 
asked me to purchase for him, and which I had picked up a 
groat bargain at Allahabad. Well, early on the morrow, be 
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sent word across of a kill, and that arrangements hnd been made 
for a drive, I crossed the river at 12 o’clock and met him. 
He was delighted with the rifle, and told me there were no ond 
of tigers in the neighbourhood.” This was good news, my hopes 
hogan to revive, and I felt cortain of gotting the tiger that day. 
Baharat Singh, to make things perfect, pluced the stops him- 
self, putting his brother Pokur Singh, armed with the new 
rifle in tho most important place ‘hich indeed. wns the only 
place where the tiger was likely to break away, and he then 
‘wont off to suporvise the drive himself. 

I was beautifully placed, could shoot right, left, and in front, 
and felt quite capable of hitting the tiger in the eye when he 
appeared, as of course he presently would, I was thinking 
whether ho was likely to come over the rising ground on my 
right and offer moa head shot, or whether it would be more 
convenient to shoot him through the shoiller as he slouched 

st my front, when all these dreamy schemes were rough 

spelled by a shot from my right, whoro I knew Pokur Singh 
hal boon posted. My usual ltek of course, Although the 
chances were 10 to I the tiger would como straight up to my 
treo, he had, on this occasion, gone towards P. 8., and that 
worthy states, would insist on going past him in spite of taps, 
coughs, &¢., and that he only Sred when he saw ho would not 
ho turned in my divection. Oh! Pokur Singh! may you be 
forgiven. Was not the real state of the case that, having a 
now rifle in your hands, and finding the tiger coming towards 
yon, offering a beautiful mark, you could not resist the tempta- 
tion, but forgetting all about the unfortunate Sehib who had 
come out a hundred miles for this chance, you blazed away and 
shot the tiger so neatly, that wo found bim lying dead within 
80 yards of your tree. ‘That in my opinion is the true account 
of what happened, and I am inclined to think that some rough- 
ish language which passed between B.S. and his brother on 
the subject, showed that his suspicions jamped with mine. 
The tiger was a modoratoly big one, measuring 9 feet 5 inches 
as he hy. 

Two ‘ills being reported at Kota, 12 miles off, wo marched 
next morning, taking breakfast with us, and arrived at the place 
where the bufis had been killed, before the trackers had come 
in from their morning work. Here we had a long hot wait 
under the trees, which, boing small coppiced sarai, offered very 
little protection from the sun. But it gave ono an opportunity 
of having breakfast and heating | all particulars reganding the 
tigers, kills, and probable lina of beat. Presently, the trackers 
arrived with nows of three tigers, and that all three had been 
marked down as having retired to a small hill about half a mile 
from where we were then sitting. 

Arrangements were speedily made for the drive, my position 
being token on tho bank of a stream which flowed. between 
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the tiger's hill and another, and which they would be obliged to 
cress during the dive, ‘Tho hill in front cf yuo was vor rocky, 
and bare of vegetation half way up, but densoly clothed with 
sarai coppice at its base, ‘The drive commenced on the far sida 
of this hill, and long before it had reached the top, I saw all 
tlwoe tigers climb over the rocks in front of me, following one 
anothor in Indian file, and enter the thick fore! on the lower 
slopes of tho hill. On came the beat, and on came tho tigera 
until they arrived nt the foot of the hill on the opposite aide of 
the stream, and here they squatted, evidently afraid to fico the 
open spree between them and the hill behind me. Presently, 
as the drive pressed them, they attempted to break back, but 
were fortunately prevented, the Baigarhs of this part being 
very officient beaters, The tom-tomming was redoubled, the 
most oxcrucinting corkscrew twisted notes were expelled from 
the cholera horns, and some blank cartridge was fired, which 
at Jast had the desired effect. One of the tigers rake cover 
and rushed neross tho open a little to my left, Aowking loudly, 
and giving me a nico side shot, which Icould soo took effect 
but did not stop him. A second one also broke, but on hearin, 
my shot shink along the nala bank on the far side. I knocke 
him over with the loft barrel, but he was up at once and ont 
of sight before I could give him the contents of the second 
riflo.. No. 3 thon broke buck through the beaters and got away. 
Thad taken the precaution of placing some men behind me 
in case an animal went away wounded, and from one of these 
we learnt that the tiger first fired at had stopped under a tree 
a little distance from his post. On going there with an elephant 
wo found him dead ; the ball had taken him fairly behind the 
shoulder. ‘The other follow was also badly wounded, as was 
evident from the blood drops which were plentifully besprin- 
Kled and very obvious on the bright now leaves of the sarai, 
and eventually, after half an hour's careful tracking, which was 
rendered an easy business owing to tho line traveling throngh 
very open forest, he was marked down by the Baigarhs as hav- 
ing entered a stony ravine with steep banks. Hero we got 
off tho elephant and climbed the ravine, keeping a sharp look 
Gut down below and opposite to us, and presently the igo 
was spotied lying under an overhanging rock on tho far side 
Of the ravine. Me war quite 80 yards off; and partially con- 
coaled by an aoula bush, and I could only make ont his. head, 
but fired, hoping that should I miss his’ nob, my ball woul 
take effect elsewhere. The resnlt was startling, for immediately 
after the roport, the tiger fired at rushed up the ravine, while 
asecond one that had been quite unseen charged out straight 
in front, taking us so mmawares, that had it not been for the 
steep silles of the ravine, he would certainly have succeeded 
“in interviewing ws at clore quarters, for ho managed to got 
right under us before I pulled myself together and floored him 
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with a shot through the back, which effectually disabled him. 
This follow turned ont to be the wounded one, and the other 
must have been No. 8 which broke back through the beat and 
rojoined his comrade at a rendezvous woll known to them, for 
on crossing the ravine we found the tigers had been lying ab 
the mouth of a spacious cave, which from old and new marks 
was evidently ono of their general rosorts. My first shot had 
heen a miss, as the mark of the bullet was visible on a rock 
closo to where tho tiger had been lying, and as no further 
drive was considered feasible that day, wo padded the two 
animals shot and rode into camp. ‘They turned. out to be both 
tigers, measuring 9 fet 7 inches and 9 foet 54 inches respec~ 


Sivaly. 

he next day, there being no kills reported, arrangements 
were made to beat a range of ‘hills for sambur. As regards the 
Intter the drive proved a blank, but threo hears broke close to 
where my horse and the elephant were waiting, one of thom 
coming 80 near the former, that according to the syce and 
mahout he lashed out and gave the bear a sounding kick in the 
face. It was a very hotday, and the bears not being likely to 

‘0 far, we reformed the beaters and posted ourselves on ahead. 

bout the middle of the heat there was a loud ery of bidlu, 
Bhdlu, showing us the game was on foot, and soon afterwards 
two of them broke in front of Baharat Singh and myself. B.S. 
Knocked his over dead, but although I Ind a close head shot ab 
the other I failed to drop him, and bruin turned short round 
and disappeared in the thick sarai coppice bofore I conld put in 
my seus When the beat came up, wo heard that, early in 
the drive, one of tha hears had broken back and mauled a beater 
who had pluckily, but rather foolishly, tried to turn him with 
a ldthi. On examination, we found that the small bone of the 
wrist was broken, and there was a decp tooth mark in the fore~ 
arm. The man behaved very well, and after being washed, 
handaged and fortified with some Glenlivet, which 1 fortunately 
had out with mo, was sent into camp to be further treated on 
our return. 

Enquiries had elicited that the man had been attacked before 
the shooting commenced, and therefore by the unwounded bear. 
The one fired at by me had made his way toa small detached 
hill, which we now arranged to drive, and as the beaters were a 
bit unsteady, soveral of B.§.’s men, armed with matchlocks 
and falwars, were distributed among them. Bruin was there 
all right, and after a bit, not liking the infernal din in his rear, 
came out in my. direction luoking rather sick and carrying his 
fread low. I let him come up to the rock on which I was stand- 
ing, and then dropped him with a ball through the shoulders. 
My first shot, fired from a -500 express, had made a largo but 
quite superficial wound on ihe back of his neck, On return to 
camp, we made a rough splint for the wounded heater, and gave 
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him a bottle of carbolic oil for lotion, and this season had the 
satisfaction of finding that the treatment had proved successful. 

Noxt morning, I went round to visit the buffs that had been 
tied up in the neighbourhood, but found them all untouched, 
On, coming into camp however, wo received nows thats cow 
had been killed hy a tigress some five miles off, Her Indyship 
was a nasty tempered animal by report, and although no man- 
eater, had killed twe and wounded several villagers in m most 
unprovoked manner during the past year, She was well known 
to tho graziers also, and voted a nuisance by everyone, The 
beat for her was arranged along a small stream, on one bank 
of which B.S. and I posted ourselves, placing stops along the 
other. The drive commenced, and almost immediately after- 
wards I saw tho tigress a long way ahead slinking down the 
nala among the grass. She seomed a little honst not bigger 

and sha soon tnrned int the jungle and ri 
appeared until afew yards in front of my machen, when in 
stond of coming straight on, she turned off up the hank in the 
most proveking) wy; offering no shot unfil she arrived quite 
at the top, when, for an instant, she showed herself throngh 
some light bushes. There was only time for a very hurried 
shot, which however, the stops on the other side of the stream 
declared, took effect, But on climbing the bank we found she 
had diseppeared, and although we traced her for soveral hun- 
dred yards, wo found no blood marks, 80, as tracking beeame 
impossible owing to the hard rocky soil, and [had all along 
the strongest doubts of my shot having hit her, we gave it up 
asabad job, And herein we made a mistake, for her remains 
were found a few days afterwards within two miles of the place 
where she had been shot, and had we persevered in our search 
J should probably havo got her skin, which, under the circum- 
stances, proved useloss, She had been shot in the stomach, 

On getting back to camp wo heard that a tiger had boon 
seen drinking at a stroam some miles off, and that he had after- 
wards gono into « small ravine which Baharat Singh knew and 
thought was well worth beating, so we all had something to 
eat and started away. A long hot tramp, especially for the 
Heaters, poor chaps, who had already had rather » towelling 
in the morning. 

Tho ravine was beaten and out came the tiger, but not near 
me or B.S.,and, as the Intter was eager for another drive, 
ns he felt tolorably sure where tho tiger had gone, we started 
for a patch of green sarai jungle about a mile off, and reachod 
it just as it was growing dusk, There was no timo for any 
thing but to cut a few branches and place them in front awd 
around us as a screcn, and just as wo had arranged ourselves 
Tehind these und uw clump of bamboos, the tom-toms com- 
menood. I forgot to say we were on the top of a very low hill 
or rise, Presently, B.S, touched me on tho shoulder md pointed 
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down the side of the hill, whore I soon made out the tiger trying 
to slink away. Tho light by this time had become very bad, 
but he was not more than 50 yards distant, 80 waiting until he 
cleared a clump of bamboos I drew a bead on his shoulder and 
fired, But my ball, as I afterwards found out, missed, having 
struck an intervening bamboo, and immediately after the shot, 
the brute charged straight at us and came on with such a rush, 
there was no time for anything but blazing away in his face 
when he seemed actually upon us. The flash of our rifles for- 
tunately turned -him slightly, but so slightly that, instead of 
coming throngh us as felt certain he would, he only brushed 
away some of the boughs that had been piled up around us, and 
ho left us, for the moment, so startled with our narrow escape 
that we lot him go without further shooting. 

My boliof is that tho chargo in our direction was quito an 
axoidont, for the tiger gave no tongue, and would scarcely have 
been. turnod froin his course hind fe coon us and charged inten- 
tionally. My ball probably ricochéd from the bamboo and 
struck the ground in his front, thus turning him nearly at right 
angles to his original lino, and bringing him vis-d-via with us. 
Tt was also fortunate, I think, that neither of our socond shots 
touched him, for had we only wotnded him at such close quar- 
tors, the consequences woul _probabh have been a severe maul 
ing for one or both of us. When the beaters came up, they 
told us a second tiger had broken back throngh the drive, 
Altogether a most unsatisfactory day, but one that might have 
been worse, 

The following day we had anothor beat for a tiger considered 
a certainty, but he broke through the stops and got off. 

Then came two blank days, and then one on which I baggod 
abear. Poor old follow, we intercepted him before daylight 
on his return home from mowha grazing, and shot him as ho 
sealed the rocks below us. He camo on for a fow feet higher, 
and then, relaxing his hold, ralled right down the hill, a pretty 
high ono, and was found dead at the bottom. 

‘And then camo news, for a accond time, of a kill at Nawria, 
20 miles down the river, where I had sent a ian at the com= 
mencoment of the trip, so I parted from Baharat Singh and 
marched northwards, arriving at Nawria on the morning of the 
socond day, where I heard of a third kill, and was informed, as 
usual, of the monstrous proportions of this particular beefeater, 

A ravine running up from the Bands was to be driven, so 
took up a position on a small mound nicoly situated in tho 
middle and near the head of the ravine. ‘Tho tiger was bound 
to’pass me either on tho right or left, as the sides of the ravine 
wore steep and lined with stops, who had been plentifully sup- 
plied with stones. It was a terribly long hot beat, but nof unin- 
teresting. First of all some jungle fowl came whizzing by, then 
a peacock, followed presently by a lumbering old bear, and 
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then came, sneaking up so close to us that we might almost 
have caught her with the hand, a prettily marked civet ent, 
with long sharp mobile nose, fierce little eyes and ears over on 
the alert. And then camo a lull, and then, just as I was cram- 
ming a sandwich into my mouth, for it was 12 o'clock, and 
Thad eaten no breakfast, out slouched the tiger, looking, oh 
so Izy, hot and disgusted with the disturbanco going on bo- 
hind Tin. On he rolled up to the foot of the little eminence 
on which I was perched, when thinking he required a rest 
Defore proceeding farther, he deliberately sat down on his 
hunkers behind a small bush, and turned Bis head back in the 
direction of the beat. Tho position was good, all except the 
intervening bush, but 1 had a 12 "boro ie my hand, so taking 
a leisurely aim at his shoulder, I fired, and had the pleasure 
of seaing him roll over like a rabbit. By a curious fluke, m; 
second shot struck him in the same spot as the first one.” Ho 
died without grunt or moan, a short tailed very heavy tiger 
9 feet 6 inches long. 

Shortly after this, we heard a stop on tho right tapping 
furiously, and thought there might be another tiger in the beat 
of which wo know nothing ‘fhe ia ping was soon repented 
on the left, and this was followed by a loud clattering, as a 
herd of spotted deer trotted up the ravine. Thinking that 
perhaps these had been the cate of the tapping, and it being 
my last day’s shooting, I fired as they passed, dropping a young 
stag and wounding a better one, which we afterwards retrieved, 
Howover there was a second tiger in tho beat after all, but 
the beast squatted on hearing all this firing, and when the 
beaters reached her, would certainly have done damage, but 
that fortunately they were preceded hy a dog at which she 
made 2 vicious but ineffective rush, thus giving the men time 
to cloar out of tho nala, down which she at once skedaddled 
and so on out of the beat. 

My timo was now up. I was obliged to return at once to 

juarters, or I daro say I might have been still more suc+ 
cessful. As it was, during the 10 or 12 days I was actually 
shooting, wo had bagged  tigors, 3 bears and 2 spotted deer, 
and had dono this in spite of more than a fair sharo of ill-luck 
or bad management. LM 
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(Broussonetia papyrifera). 


Tats interesting treo is hardly known beyond the limits of 
Botanical Gardens in India," and as its bark’ produces one of the 


* A epecimen of 2. papyrifira in tho Forest School compound, Dehra, 
from seed sown in 1882 is niow I fout 43 inches in girth at 4 feet from the ground), 
and 28 feet 9 inches high—[Eb.] 


’. 
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strongest papers known, these few notes may draw the atton- 
tion of arboriculturists to it. It thrives exceedingly well in the 
Botanical Gardens at Suhéranpue, and will no doubt thrive in 
most parts of India, It is exsily raised from good sown in 
spring, or by onttings made in’ the cold season, and plants 
taised in cither manner will produce marketable fibre in their 
second year. This tree whon full grown stands ahont 30 feet 
high, and whon cultivated for its fibro is never allowed to grow 
into a tree, but is cultivated much in the same way as we grow 
osiers. ‘The following extract from tho “Treasury of Botany” 
illustratos tho method of cultivation and manuixeture of the 
paper sdoyted in Japan and South Sea Islands. 

“The Japanese cultivate this plant very much in the same 
way that wo grow osiors, and they use only tho young shoots for 
the manufacture of paper ; these are cut into conveniently sized 
pieces, and hoiled until the bark separates readily from the wood, 
when it is pooled off and dried for future se, To convert. this 
bark into paper, they proceal in the following manner :—The 
dried hark is first moistened by soaking for a few hours in water, 
all superfluous matter is then removed by scraping with a 
Anifo, after which the bark is boiled in a ley of wood-ashes 
until its fibres aro thoroughly soparated, when it 1s reduced 
toa pulp by beating with wooden fatons ; this pulp is then 
adixed with erucllago end spread upon Smmes male ef ruskoe. 
The paper thus made is ora whily-brown colour, and very 
strong: it is in common use in Japan. Instead of paper the 
natives of the South Sea Idands manufacture from this bark 
an exceedingly tough cloth, called tapa or Anpa cloth, which 
they commonly use for clothing, either plain or printed, and dyed. 
of farious colours, This cloths principally male by the women, 
who adopt tho following method of manufacture :—The hark is 
first softened by boing soaked in water for a considerable length 
of time: it is then plicad upon n log of wool and beaten out 
with a baton until it is of tho requisite degree of fineness 3 
tho baton is made of very hard wood, and has four flat. sides, 
each of which is sharply ribbed. ‘Two or four women usually 
work togethor, and as they keep timo in heating, tho noiso they 
make is Jond ‘and musical, In aome islands, however, another 
and inforior method is adopted, the bark being placed upon s 
fint hoard, and seraped with diferent kinds of sharp-edged hella 
while kept constantly wot. By employing mneilage obtained 
from tho arrow-root, the natives join piéces of cloth together, 
and Admiral Sir Everard Home states that the King of Tonga- 
taboo (one of the friendly islands) had a piece made which was 
two miles long and 120 feet wide.” This oxtract shows that the 
fibre is a very useful material, and if a plentiful supply of it were 
always obiainable, it is hard to say whero an end of ts usefulness 

_ might bo found. 
Ww. G. 
SB 
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A Great Discovery mw Faorr Cunrurt.—Pure food makes 
mara blood, and no food is so puro as fruit, Ag abundance of 
fruit onsures the health and prosperity of the people. No crop 
is so rich and productive. Jew objects in nature are so beauti- 
ful as @ fine tree adorned with blossoms in spring, or Inden with 
fruit in autumn, Our troubles have been that the proper culture 
of,frnit has not been understood, and that our gardens and 
orchards have therefore heen uncertain and often unproductive, 
The scienco of Fruit Culture has not existed, Its discovery, 
just now, we consider one of the most important events of this 
century of grent discoveries—really more important than the 
discoveries of steam and electricity, ‘The new method of fruit 
culture, or more probably a revival of an old one known and prac- 
tised perhaps for ges in China and Japan, comes ta us rom North 
Wales in a letter by Mr. E. K, Kynaston, and an illustrated 
pamphlet. by “Head Gardener,” the pseudonym of Mr, Kynas= 
ton, entitled, “Quidoor Fruit for the Million, How {0 grow 
it in large and continuous quantity by simple and inexpensive 
means,” with the motto— Who loves not fruit, ripe glorious 
fruit—a pricoless boon from the great Creator's hand ?” 

Mr. Kynaston, who modestly oulla himself “ Hend Gardener, ” 
appears to be a gentleman of edueation and property, wa has 
devoted himself to fruit culture with the enthusiasm of & dis 
eoyerer and benefactor. If the man who makes two blades of 
grass grow whero one grew before isa benefactor, what shall we 
say of Mr. Kynaston ? 

"At the opening of his pamphlet Mr. Kynaston tells us that 
aftor long years of practical horticultural experience he snecred- 
ed in growing English fraits in unprecedented quantities, 
continuously, by simple, inexpensive menns, He was always 
his own head-gardener. ’ Living on property of his own, after 
some experience abroad, he planted moro than twenty years ago 
a choice and varied sclection of frnit trees, He says x— 

“Tn about thre years’ time the young trees commenced bear= 
ing, and have borne from that period annually increasing crops, 
until at last the frait hung for thickness like leayes upon the 
trees ; and shelf after shelf, closct after closet, room after room 
had to be devoted to its storage and preservation. 

“Tn the autumn of 1875, the garden being as usual loaded 
almost to its utmost, the writer hand-picked himself throe trees 
to ascertain the exact count of fruit upon each, The treo (w 
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Aossert pear of excellent flavour), nailed to a wall 7 fect bigh, 
yielded 704 marketable pears. ‘The second troo, also a peur, 
somewhat larger than the first, yielded a count of 748, and as 
tho frait was of the preserving order—vory large and solid—the 
crop filled four huge baskets, each one 2 load sufficient for an 
ayerage man to lift and earry. From tho third tree, an espalior 
apple, of very moderate siz0, 700 choieo russets were gathered, 
leaving soma seven or eight dozen behind as being below a 
roguint marketable standard. ‘Thus for three young end com~ 

aratively small trees, no less than 2,152 count of good sound 
Peeping ‘ruit was gathered, and as there were some 25 distinct 
varieties of pear trees in the garden—all fairly well londed ac- 
cording to their respective sizes and weight of fruit—for instance 
‘ono of them of no great size, whose fruit had easily been force 
up toa pound in weight, yielded upwards of 400—the general 
crop from this source alone may in some degree be imagined—in 
fuct, the hand-picking of the fruit, together with its storage and 
disbursement, Soemel about the heaviest as well as the most 
pleasurable job connected with the garden. 

“Tho fruit grown consisted of Apples (good dessert sorts 
Pears, choice varieties, such as Marie Louise, Duchesse, Beur 
Diel, Museatel, Jargonelle, &c., Peaches, the trees bearing im- 
mensely—the count of good well-ripened fruit going up to 800 
‘on a single trea, Apricots, Plums of several varieties—the New 
Orleans kind cropping extra Jargely, and the Magnum Bonum 

oing up to a quarter of a panel in weight, Melons, Grapes 
‘out-door sweat water), Strawberries, Currants and Gooseberries, 
Black and whito Grapes, with other tonder fruit, wero grown 
under glass with similar success, and weight of fruit, but this 
kind being expensive to grow is not, nor probably ever will be, 
for the million in this country, 

“Now none of this splendid frnit ever went to market—it 
was grown purely for the love of its growth, uso and distribution 
—besides the ad litum supply for his own table—(which was 
supplied as tables seldom are) “Head-gardener” sont weekly. 
baskets for the greater part of each year to his own relations, 
who haying more than they could consume, distributed in their 
turn, and his frionds and neighbours wore likewise liberally 
remembered, One lady not long ago told him that she felt sure 
that her aged mother’s days had been longthened by the con 
stant supplies of delicious fruit sent her. But what surprised 

eople mores even than the unprecedented yield of fruit was the 
Riowing ciroumstance, viz., that whenover blight. (so-called) 
destroyed or partially destroyed (which it too often did) the 
fruit prospeots ofthe neighbourhood and. country at fargo, 
« Hlead-gardener’s” trees were never once affected by it. Blight 
or no blight, fruit to almost any oxtent was always to be found 
in his garden. 

“Not long ago, a near relative of mine, possessing @ fine 

SD 
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large standard apple tree of a good dessert kind, non-bearing, 
begged mo asa favour to take it in hand, and the following 
autumn tho tree was so loaded with fruit that a cart (baskets 
being of Tittls nse), had to be hacked up under it: to convey away 
the crop—so that even half-x-dozen good trees well looked after, 
would constitute a respectable orchurd, and become certain and 
valuable property.” 

In another case he restored an old, worn out, neglected 
orchard to such vigorous bearing that the trees had to be prop 

ed up to keep them from breaking down with the weight of 
fruit. Trees that had not borne fruit for fifteen years were re~ 
stored to vigorous bearing in a single season. 

Aman who has done such work may well magnify his work. 
Mz. Kynasion says -— 

“ As fruit is one of naturo’s host medicines—being at one and 
the samo time cooling, digestive, and health-giving—and is 
besides the direct alternative to the white bread, tough meat (as 
a rule) and other astringent food, which we daily and so largely 
partako of—its moderate constant use is therefore absolutely 
essontial to our well and perfect being—consequently its propor 
cultivation would greatly add to our individual and national 
interests. Now I have found fruit easy enough to grow in 
marvallons quantily hy the simple and inoxpensive means which 
T have adopted: ny plan being, after thinning out small poor 
fruit, to let the trees thon bear to their very utmost, and the aura 
sign that they were equal to their work was, because they never 
dropped their fruit.” 

3. Kynaston says he has never exhibited or “ paragraphed ” 
his poars, nor sought for any publicity ; but having proved his 
work, he thinks it his duty to teach his method to the public. 

‘What that method is we will show as clearly and briefly as 
we can. 

‘A fruit tree, Mr. Kynuston says, has three kinds of roots, 
each with its own special function. 

. A tap root, going down erpendioulasly from the trunk, 
sim y to give a firm support to the tree, This should not be 
mod led with, 


2. Long roots, corresponding to the branches of tho tree, 
which supply the nutriment for woody growth. ‘These should 
be proned to limit and regulate such growth. 

Flower and fruit feeding roots, ‘which are small and thick- 
ly clustered round the trunk of the tree. These are to be cul- 
tivated and nourished that they may ‘supply the fruit-making 
materials. 

To restoro a fruitless tree to its proper function, prune away 
surplas wood among the branches, but leave enough for fruit, 
This may be hest done in autumn, In the spring, when the 
tree is about to blossom, dig a trench about it from four to atx 
feot from the trunk—according to the sizo—and about a foot in 
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dopth, and ent off the spreading roots. If the tree be small this 
can be done with a sharp spade, ‘This will check the growth of 
wood and allow the life foree of the trea to be chiefly expended 
upon its frait, 

‘The noxt point is to feed the starving fruit rootlets. As soon 
as the blossoms appear, do what the gardener in the parable of 
tho barren fig-tree proposed to do—lig about and dung it. 
Carefnily open and loosen the soil within a yard of the trank, 
and moisten it daily with liquid manure, a bueketful to a small 
tree, and two or three to larger ones—hnif common manure and 
half water ; and, Mr, Kynaston insists, all sewage and sods from 
tho house, which, as the waste matter of human, fruit-cating 
creatures, is just the material needed hy the tree to manufacture 
into fresh fruits. Guano also does well, and the sweepings of 
the hen-honse. The great point is to provide the matter of which 
fruit is made at the right time, in the right place, and in sufficient 
quantity. 

‘The right time is from the flower to the full grown fruit, 

Tho right place is near tho trunk of the tree where the fruit 
rootlets thickly cluster. 

The right quantity is enough. The roots will not absorb more 
than they need. What remains will he good for next year. 
‘Tho trees will be none the worse for a winter crop of cabbages 
or other hardy plants. 

‘Trees may he cleansed from parasites by washing with soda or 
lime, But a healthy, vigorous treo takes caro of itsolf. It is 
the woak that suffer from parasites. 

‘Wo give Mr. Kynaston’s fnets and his method. Wo have no 
doubt that the facts are true ; and no doubt that the adoption of 
lis method everywhere would add millions to the wealth, and 
greatly increase the health of the, Hinglsh peopl, 

Tn oue case where an old, neglected, unboaring orchard, had 
become a mere thicket of tangled branches, Mr. Kynaston—or 
“ Head-gardener” as he likes to be ealled—took it in hand, It 
was a tough job, but “next year every tree responded grandly 
to the call of good cultivation—the trees cropping, in many in~ 
stances 0 heavily, thut props had to be placed under several of 
their branches, to. prevent tho weight of fruit from breaking 
them down—and the year after the crop was still heavier.” 

Fruit trees, Mr. Kynaston insists, cannot be injured by bis 

vrocess, and nlzo cannot fail to bear abundant fenit. "Tres which 
Tad not borne fruit for fifteen years, byt only “mado wood,” 
have been perfectly covered with fruit in a single season. 

Such heing the fact, what is to hinder the whole country 
being covered with frnit, and every town supplied cheaply and 

_abundantly with the best, most delicious, and healthiest 

‘Speaking of tho advantage which discoveries may be to Agri- 
eultnra, Mr. Kynaston sys :-— 

“ People living in Tiondon can form bat a poor idea of the 
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distress (ever-increasing) that exists in agricultural districts ; 
both landlords and tenants are everywhere in large numbers, 
being cither hopelessly ruined or élse miserably reduced in 
circtimstances. It really appears as if one section of the people 
were about to be starved, in order that the other might have 
cheaper food. We have, I fear, departed from the snfo and 
happy medium course, und ventured on extremes, which always, 
asa tule, end badly.” 

Mr. W. 8. Roberts writes :-—“I am well acquainted with 
Bala, and its many drawbacks with respect to climate, frequent 
tains, bath springs, and cold piercing winds: but I’ean hear 
testimony to Mr, Kynaston’s most wonderful success. Trees and 
shrubs which bofore searcely bore any fruit are now with bended 
boughs and branches overloaded with frnit. Apple, plum, cur- 
rant, and gooseberry trecs all speak : IP you but cultivate us 
aright, we will produce abundance and plonty for ull. No donbt 
many thousands of pounds are lost annually through a lack of 
this knowledge of how to cultivate our fruit trees, Doctors of 
the highest standing have declared that the juice of ripe fruit is 
an antidote in cases of fover.”—Herald of Health, 


IvrenxationaL Fonnstry Uxatrroy, Eorspenon.—Tuoslay 
last was a great day in Edinburgh, and the whole populace—and 
tho visitors too for the matter of that—scemed for the moment 
to havo laid aside thoir normal pursuits, and to have suddenly 
become embued with the idea that the most burning question 
of the hour was “Forestry,” and the only subject of conversa 
tion of interest to anybody that of trees, timber, and arborieul- 
ture, At the railway stations, hotels, and even in the stroots, 
one had only to keep his cars open to know that the “ Forestry 
Exhibition” was the uppermost thought in the minds of every 
body, and this could uot be regarded but as a happy augury 
for tho stiecess of the important undertaking in hand. 

The grounds of Donaldsou’s Hospital, m which (by kind 
permission of tho governors) the Yorestry Exhibition buildings 
are placed, are situated in the West End of Edinburgh, about a 
qnarter of an hour's walk from tho western end of Princes Street, 
and are easily accossible by tram-cars and onmibuses, 

The building, which has been constructed by Messrs. W. 
Beattie & Sons, builders and timber merchants, Elinburgh, from 
the designs of Mr. R. Morham, City Architect, at a cost of 
£5,000, consists of a great nave 600 feet in length by 50 in 
breadth, intersccted in the centre and near each end hy transepts 
188 feet long and 50 broad. Over the intersection of the central 
transept with the groat nave is a lofty dome, surmounted hy a 
flagstaff, and at the corresponding interscetions of the eastern 
and western transepts there are octagonal pavilions. The dome 
and pavilions diversify tho outline of the huge building, add 
dignity, and scouro effect in interior disposition, while Rithor 
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variety ia given by the transopts, whose southern front is relieved 
by ornamental pillars and steps leading down to tho soft fresh 
turf of the lawn. Light is admitted to the building by moana 
of lying lights along the upper half of the roof, side windows 
fn the pavilions, and in the gables of the nave and transepts. 
Ventilation is cocured by openings along the ridge. At right 
angles to the northern divisions of tho transopts, and opening 
from them by means of handsome areading, are three large an- 
noxca, tho eontral one 200 feet in length by 31 in width, and the 
castern and western 150 feet long and B1 wile, ‘The building is 
appropriately composed of wood, and tho roof is covered with 
ray’s patent felt, At the north side and between the transepts 
are two refreshment-rooms, cach 100 fect in length by 20 in 
breadth, and alongside these are kitchens built of brick with 
corrugated iron roofing. Entrance to the main building is by 
means of a spacions corridor, which extends from the wostern~ 
most gato of the hospital ground to the west gable of the nave. 
This corridor is approached by a handsome granolithie pavement 
laid down gratuitously by Messrs, Stuart and Co., the patentees. 
‘A short flight of steps leads from the pavement to @ pieturesqne 
Swiss porch, with triple aveading, projecting roof, and carved 
eaves, ‘The porch opens into the corridor, which is 25 feet in 
breadth and 160 feet in length, when a turn is taken to the right, 
and the nave entered by means of 2 double flight of steps. On 
the left of the corridor is a series of rooms for the post and tele- 
graph oiies, loll iggage, railway and police offices, &c. 
In the interior the building is light, airy, and imposing. ‘The 
perspective of the nave is attractive, the roof being supported 
sy civeular ribbed coupling which have been painted a pretty 
light bluo, Additional effect is secured by the fact that the 
northern divisions of the transepts are at a higher level than the 
nave, and are approached hy a short flight of steps set off with 


provents exhibitions of overy sort of kind from being in any- 
thing like an advanced state of preparation by the day announe- 
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ed for their opening, and the Forestry Exhibition is certainly 
no exception to the tule. On every side there are blank spaces 
and signs of unreadinoss, the effect of which is intensified by the 
fact that the whole of the two transopts xt the upper end of the 
building, reserved for the Japanese section, aro at present 
entirely wnoceupied. Howover, thie will all doubtless soon be 
remedied, and in the meanwhile we propose to give our readors 
a fow notes of the exhibits which are in their places, confining 
ourselves strictly to those more or less eonnceted with the trades 
represented by this Journal. 

Commencing on the right, as we enter the main building, the 
first exhibit to meet the eye is a small collection of the woods 
used in the Royal Arsenal at Woolwich, neatly put togethor in 
frames, exhibited by Her Majosty’s Secretary of iat tor War, 
Almost immediately adjoining this—the places of honour being 
very properly given to our own Government departments—is 
the. very creditable display made by the Commissioners of Her 
Majesty's Wools and Forests, which reflects great credit on all 
connected ; and Sir James Campbell, at Dean Forest, the Hon. 
G, Lascelles, at the New Forest, and Mr. F. Simmonds, at 
Windsor, haye evidently spared neither time nor trouble in 
making their respective exhibits worthy of the important Govern- 
ment. department to which they belong. A word of praise is 
also due to Sir Henry Loch, who, during his short tenure of 
office, did all in his power to fueilitate tho preparation of a good 
exhibit. 'Tho™ Wows and. Forests” exhibit consists generally 
of specimens of trees grown in the respective forests, with same 
ples of tools used, photographs, plans, and a few atboreal cu- 
riosities. From Dean Forest wo noticed a very fine oak plank, 
tho treo from which it was cut being stated to have taken 200 
yoars to arrive at maturity, a splendid spocimen of onk, and a 
Yery useful tuble, showing the annual inerense of circumference 
in some oaks during a long period of years. The Now Forest 
sends some good specimens of timber, ‘and a number of good 

hhotographs of the grand and old historic trees of that locality, 
Vosites a good collection of the tools now in use ther. cy 
noticed, amongst others, a ctirious exerescence of bark of an 
unusually massive nature, which had grown round the branch of 
an oak.” ‘The Windsor Park display is a remarkably good one, 
and comprises a-very complete collection of foresters’ tools, some 
of which are not generally used elsewhere. Wo notieo a very 
useful tool for extracting roots trom drains, in which position 
they aro often very trotthlesome and destructive, and also a large 
root of elm taken out by the tool. The workmen's houses on 
the Windsor estate, as might be expected on a property in which 
the Prince Consort took so much interest, are models, and the 
pfans of some of them which are exhibited will bo much admir. 
ed, and we hope imitated, by many landowners visiting the 
exhibition, Amongst many vther interesting things, a plank 
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cut from Herne’s Oak, and a grand root cutting from a larch 80 
years old, are worth a zuecial note, The remaining apace in 
this transept is filled with specimens of wood from the Scotch 
estates of Munches and Methven, Perthshire, the Duke of 
Athol's woods (a very fine collection), the Duke of Devonshire’s 
Trish estate of Lismore Castle, and the oxhibits sent from Kow 
Gardens, mostly woods which’ were shown at the New South 
Wales Exhibition. 

Continning our tour along the right hand side of the centre 
nave devoted to the exhibits of British Colonies and Foreign 
Governments, which, with a few notable exceptions, are ina 
backward state, we come first toa very fine display sent from 
the Cape of Good Hope. There is a variety of handsome and 
rieaal hofdwods alow, 3néstly. polidhed specintens, Amcngat 
Phich- i'ma maiiie-ctiskewood.-lnedpear, vedwaad, isonwood; 
white els, kaerswood, saffron, whitepear, assegni, &c. ‘There is 
also a well-made: model of atimber waggon, containing fourteen 
different kinds of wood, and a curious neckluce and pair of 
earrings made from Cape melon seeds, The next section is that 
of Mauritius, from which Mr. J. Horne, Director of Forests 
and Gardens, has sent a remarkably fino collection of specimans 
of fibres and woods grown in that country, ‘The Indian section 
is a thoroughly representative one, and occupies the whole of 
one transept, and thanks to the energy displayed by Colonel 
Michael, who is in charge of it, is in quite a finished state, and 
of a most interesting character, To all interested in Indian 
forestry we commend a careful perusal of the preface to the 
Indian goction in the official catalogue, written by Sir George 
Birdwood, C.S.1. It does not fall within our province to notice 
the fine collection of trophies of the chase comprised in 
this section, and which, we suppose, are understood by the 
executive committee to form an important part of the subject 
of forcstry, jndging from the large amonnt of space they havo 
devoted io ‘them, but the collection of woods is worthy of a 
careful study. ‘The local names are in somo cases confusing, 
Jnut two woods, called respectively “ padowk” and “berar,” struc! 
us as being particularly worth the notice of cabinet-makers, 
Our noxt call was a particularly interesting one, and we stayed 
a long while in pleasant conversation ‘with Mr, Meldrum, who is 
in charge of a very excellent collection, sent him by the Maha- 
rajah of Fchore, who seems to be particularly alive to tho value 
of his forests, and is turning thom to account in a business 
like manner, which one would hantly expect from an Rastern 

tentate. The independent State of Johore, ns our readers may: 
fe aware, forms the most southern part of the great Indian 
Peninsula, and is separated from Singapore by the Straits of 
Malacca. This territory contains, it is said, an enormous 
amount of valuable timber, and there are hundrods of square 
miles of virgin forests. ‘The variety of timber may bo gathered 
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from the fact that the present exhibit contains specimens of no 
jess than 357 different kinds, At the town of Johore Barn, the 
Maharajah has erected whot is probably the largest sawemill in 
Asia, and has fitted it throughout with first-class machinery, 
from the foundry of Messrs. McDowall & Co,, of Johnstone, 
near Glasgow ; there a large trade is dune, both to meet the local 
demand, and also for export to Bombay, Caleutta, Australia, 
&e,, and we were informed that three large ships, of 1,000 tons 
each, wero lately loading timber atone time. ‘There are numor= 
ous models and other things in this collection in addition to 
these specimens of wood, and we hope on a future occasion to 
return to this interosting subject. 

From the south of India to the north of the American Con- 
tinent is a long journey, but such trifles of distance are nothing 
at an International Hxhibition, and accordingly a fow stops 
brought us to ihe display of the New Brunswick Land and ‘Tim- 
ber Company, Wo aro sorry we cannot congratulate tho 
Government of New Branswick on having sont a represontative 
display, and it is much to bo regretted if any false notion of 
economy has pravented them from voting tho necessary funds to 
havo their great forest treasures adequately shown at this im- 
portant exhibition, Broun chat with Mr. B. Jack, in chargo 
of this exhibit, we gathered that the supply of first quality pine 
in New Brunswick is now very limited, and it is on tho’ hard- 
woods, such as birch, beech, maple, and ash, that his company 
chiefly rely. We saw some very handsome specimens of these 
woods, in which there ought to bea larger trade done with this 
country. 

Passing soveral intoresting exhibits not directly with our 
province, and descending the left side of the main avenue, we 
pass Messrs. Churchill & Sim’s specimens of foreign hardwoods, 
and come to a rather disappointing collection from Scandinavia, 
Sweden, with tho exception of a good collection of boards arrang- 
ei in cotumns, hearing Messrs. James Dickson & Uo’s wall: 
known brand, and Messrs. F, Coster & Co.'s Uddevalla exhibit 
of trollis-work, mouldings, and barrels, is hardly represented at 
all. Norway relies on the good displays sent by Mr, Treschow- 
Fritzoe, of Laurvig and two firms of nurserymen. 

British Guiana Tas a splondid collection in one of the tran- 
septs, containing specimens of greenheart, litterwood, and other 
handsome woods, many of which are but Jittle known in this 
country, Denmark has a nice show of forest plans and tools, 
also photographs and maps, Reaching at length our point of de. 
parture, passing en route for the vory fine and complete collection 
organized by the Scottish Arboriculinral Socioty, wa pause to 
toke a Jook at the Mammoth sequoia exhibited by the 
Californian Redwood Company. This ginnt of tho forest, of 
which only the shell is shown, cut 6 foet from the ground, is 13 
feet in diameter and 41 feet in circumference ; height to first 


NOTES, QUERIES AND BXTRACT, 391 


branch 150 fect; total height 250 fest ; estimated age 2,000 
years. Btatod to have produced 75,000 superficial feet board 
measure, and 6,250 cubie fect good timber. 

Having now completed our tour of the main building, we may 
Just mention iat the centre ix filled with w guud collection of 
miscollaneous exhibits, including one of Mr. Gladstone's axes, 
and some chips from a tree felled by the right hon. gentleman, 
a good show of wood pulp, and the machinery in motion, which 
are both extensive and interesting. The Robey engines aro 
there in great force, and are employed by the executive com~ 
mittee to drive the electric lighting machines, electric railway, 
&c, The wood-working machinery, with the exception of 
‘Mossrs, MoDowall and Sons, who send by far the most complete 
display, is in a backward state, but ina Tow days ‘Mesere. ‘Thos, 
Robinson and Son and Mosers, Sagar and Co. will doubtless bo 
in working order. Messrs. McDowall and Sons have sent 17 
machines ir all. 

Horo for the present we close our notice of this’ most interost- 
ing exhibition, and in concluding we must say that there is an 
enormous mass of interesting information to he gained by a visit 
to it, and we doubt not that during tho summer numbers of our 
yoaders will visit it and judge for themselves of the great efforts 
which the committeo have made in socuring the success of the 
first International Forestry Exhibition , 

In future issues we shall give particulars of tho various exhi- 
its interesting to the timber trade, particularly the wood-cut- 
ting reachinry exhibited by tho various firms —Timber Trades 

fournal. 


1 


Saws.—Tho Lamber World says the Mechanies Assuciation of 
Muehlhauson, in Germany, in’ their last annual report tako a 
very decided’ ground against the uso of circular saws, and 
advocate their abolition entirely wherever such action is pos- 
sible. They base their conchisions upon the reasons that the 
use of cireilar saws involyes more danger to the oporators, that 
they require more power and waste more wood, and that their 
only advantago consists ina price smaller than that of band 
saws. The Gormans use at the present day among their furni- 
ture-makers, carpenters and joiners, thirteen different varieties of 
saws, each one of which has its own peculiar size of the tecth, as 
well as a different relation of the tecth to each other. How 
important the thin saw blade is, not only ag a means to save 
power, but also as a means to save wood, can be seen from the 
following. A log of walnut, 4 motres long and I metre diame~ 
ter, cut into 20 pieces by the new horizontul saw frame saves 30 
millimetres of wood when compared with the cutting of the 
old fyshioned vertical saws. This is equal to a profit of 9 to 
12 dollars. For Germany, where annually 100,000 cubic 
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metros of this wood is used in the various industriés; this would 
reprosent a saving of 37,500 to 50,000 dollars, The greatest 
enomies of saws aro tho particles and picces of iron found in 
woods ; these are often driven in some form into young trees, 
and succecling growth eovers them up entirely. A eurious 
callection of snch ingrawn iron particles was recently exe 
hibited ins Gormany. It lad been obiained from America, 
Prussia, Germany, Spain, and other countries, and exhibited 
the queorest forms of wood formation covering particles of iron 
of various shapes and sizes, whoso presence was revealed only 
hy « breaking of tho teeth of the saw, and which without tho 
calling would havo repiained invisible to the human eyo. 
Timber Prades Jirernat, 


Tua Yuw.—The yow is found here and there all over the 
country ; it has bean known to attain huge dimensions, although 
wo aré moro familiar with it in connection with A,shrubbery, as 
a shrub, than asa timhor-growing tree. Tt is ome of the inost 
slow growing trees, and when cut down is also the hardest and 
compact. Whore work of great strength is required the yew is 
found to be highly suitable, and it is said to be a wood that will 
endure without end. It has scarcely ever been discovered in a 
state of deeay when found in use. If is celebrated for its tough- 
ness and elasticity and it is easily split. The colour of tho wood 
js yory beautiful, somewhat resembling orange-wood, ‘Tho 
cabineé maker ranks it the highest amongst all the fancy woods 
for veneers for furniture, its rarity in a large state-preventing 
tho use of such fine timber in boards for the making of furniture. 
Although it is certainly too fine a wood to be employed for such 
purposes, there is no other wood to compare with it for machi- 
nery work—such as wheel cogs and scrows, and axle-trecs for 
caris—for strength and indestructibility, but its common use for 
these purposes is prohibited hy its scarcity. Its most important 
use, as already stated, being for veneers, in which from the fine 
rich colour and the beanty of its voing exceed that of any other 
timber, and these veins extend through the roots, f 

Tho yew is very much used for the making of bows, for 
which purpose it is superior to any other wood. 

Tho timber, when brought ia, should be ent upsinto planks of 
rather a heavy thickness, from two inches and upwards, and 
allowed to season, which it takes a longer time to do than’ any 
other wood, but it loses almost nothing of its bulk ; this is no 
doubt owing to the slownoss of its growth and fineness in the 
grain.—Timber Trades Journal. 


Novas There in. lange mupply of yew wand in our Himalapan Wil Forests 
and yot we have not yet heard of any demand for it—[Eb.] 
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TITE BABUL MEADOWS OF THE SHOLAPUR 
DISTRICTS. 


By R. Facan, Assistant Conservator of Forests, Bombay. 


Ixrrovuction. 


My chief object in writing this treatise is to bring the babul 
more prominontly forward than it at present seems to be, It 
is tho troe that is to be the principal speciex in the great reboise= 
ments now undertaken in the plain talukés of the Deecan, It 
is at prosont most shamefiully grown, hat nevertheloss put to 
innumerable uses. If the growth of habul is increased and 
jmproved, the waste in the timher will bo lessened, to say no- 
thing of tho advantages to commerce generally by tho uso of a 
ood article instead of an indifferent one in constructions of all 
inds, And farther, thero is no doubt that if its growth is in- 
creased the use uf wood fuck will also bo increased. I do not, 
consider that this treatise is by any means exhaustive or infallible, 
ahd I shall bo glad to receive any information in correction of, 
or in addition to, the remarks I have made, 


* Cuapren L 


The Babul Meadows of the Sholapur Districts, their origin 
i and existence. 


. 2 Fignified vegetation of Sholapur.—It is often stated that a 
‘moro treeloss country than the Sholapur Districts does not exist 
in the Bombay presidency. This is an error which arises from 
the fact that tho country is one vast undulating tract of land, 
and wero yott to stand on the highest vantage ground, yet in the 
noighhouring dip there might he an excellent babul meadow 
not 500 yards off, and you would never see it, The points visi- 
ble to the cye in taking in the lundsenpe are only the “mals” 
or summits of the undulations, and these are bare indeed. There 
are many causes to account for this hareness, such as the poor 

Bey 
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ness of the soil, murrum and other rock of hasaltie nature being 
within one-quarier of an inch of the surface, Again, theso 
uplands ara the sheep pastures of a great sheep-rearing district, 
and this is enough to justify the absence of trees, leaving out of 
the question fires and other onemies of lignilied vegetation. 

I ropcat that the plains of Sholapur arc not trecless, and 
that the quantity of wood grown will compare favourably with 
that of any of ‘the plain talukits of the neighbouring Districts, 
How could wood sell at the Sholapur spinning mills at Rs. 5 
to 6 per ton, and at the Barsi mills at Re. B to 4 por ton, and 
for less than tho labour employed to fell it in the villages remoto 
from lurge towns. It is in the dips or “Jawans” that one must 
look for lignified vegetation. Those lawans are annually re= 
freshod with soil washed during tho rains from the “mals,” 
which have not snfficient vegetation to rotain any detritus or 
disintegrated portions of the Tock, ‘This detritus is of the rich- 
ost kind, and forms the black soil of the Decean. It leaves the 
“mals” little by little, nt the process has been going on for 
many ages, as inay he seen by the complete absence of abrupt 
scarps, 

Origin of the Babut meadow.—But to proceed, it is then 
in these “Iawans,” choked with the best of soils, that babul and 
oiher trees are to be found in abundance, Lot a field of this soit 
bo overrun hy sheep and goats (after the crop is taken off) in the 
month of April, when theso raminants aro fed on babul seed, tho 
next yent a thick crop of babul seedlings will he tho result, 
Lt this bo protected from the tecth of the originators, and in 
two years no one will he able to cross it, so denso will he the 
growth, It is only in times of a famine extending over several 
furs that frequent oxamplos of what I have stated can be found. 

he plough soon asserts iis own, the ruthless hand of tho she 
herd cuts the leading shoot of each habul to food his herd, the 
lower branches aro pulled at, eaten and destroyed hy the flock, 
And what remains? A hideous sct of stumps around each 
fiekl which live a whilo in spite even of the human scarcerows 
who deprive them of every branch onco a year, and theso hebuls 
grow up torded worm-caton miserable creatures of the vogo- 
table kingdom. 

Absence of large specimens—L believe myself that there are 
few trees in the Decean more picturesquo and with more 
subtle outlines than a bubul grown under favourable cireum- 
stances, Given protection and a fair soil its dimensions are very 
respectablo, In 1861 there was a babul about 40 years of ago 
growing in the Gursala reserve, Pandharpur, full 80 fect high, 
with a girth of 14 fect measured breast high, a larger ona than 
this was felled in tho same reserve some 3 years previous to tho 
akove date. 

There aro meadows in the Sholapar Districts which used 
to be under a “quasi” protection before the advent of the For- 
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‘est Department, and in these one does find some fairly growr 

trees, but the district gencrally shows very poor speciinens, 
For tho origin of these trees was as above described, and they 
wero not allowed to be swept away for cultivation, ‘The order 
being that the trees on theso waste lands open to grazing wero 
the proporty of the Government and not to be cut This rnlo 
was never rigorously enforced, and it was solely in Kurans, 
where sheep and other cattle could not graze during the greater 
portion of the growing gcason (the monsoon), owing to the 
stato of the soil, that vegetation got a rest, and consequently a 
start of its enemies, and. grew in spite of them. But searco a 
tree escaped mutilation to some extent, and in 1881 there was 
not one completely gound bubul tree over 7 yoars of age in 
Sholapur. 

Actual condition of the old Babul meadows. —Theso bubul 
Kurang thon wero allowed to grow as Lest they could, Certain 
meadows escaped beyond the powers of’ shee goals, and 
look very respectable groves to the uninitiated eyo ; they how- 
over present tho same appearance at 20 years that they did at 
15 anil that they will at 80. They are formed of treos (en état 
trds clair) that run aboot 80 to 40 fect high, and are every one 
imsound. The amount of wood to be got from them varies 
hetween a half toa whole candy of 784 Ibs., but seldom more. 
Thoro ig no deceiving oneself in entering a reserve of this na- 
ture, Tho trees are past maturity, or they rot moro por annum 
than they grow, and should he cleared away to give place toa 
fresh and propesly protected growth. And wliy this hult in 
growth? T have Heard it asserted that habul commences to rot 
after it has attained 4 feet in girth, lather before that I think, 
considering the treatment it is cxposed to. ‘Tho roal reason of 
the halt is, the trees are stunted and rotten because they have 
eon so badly troated, and not because they are 4 fect in’ girth. 
Babul will grow to tho dimensions I have mentioned. above it 
only left alone and the soil ho suitable. 

Future of the Babul meadow.—Such is the origin and growth 
of the babul meadow when left to the sweet devices of Dhon- 
diba the dangar and Ragu the mehr. What the babul meadow 
will eventually become, when regenerated and grown to matu- 
rity under strict consorvation in these Districts, may still 
he a matter of conjecture, but one conjecturo is pretty cor- 
tain of heing true, viz, that it will produce the maximum 
amount of sound timber that tho soil is capable of, together 
with the maximum diameter possible for each tree to obtain, and 
given the soil good and protection perfect, the babul will bo 
moro than 4 foct in girth. 


Cnarrer IL 


Characteristics and uses—The babul (Acacia arabiea) belongs 
to tho great order of the Leguminosw. 
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Locatity—It is found from tho Punjab to Bohar in tho 
Western Peninsula, in Ceylon, in Hindustan, and again in Ara 
bia, Egypt, Tropical Africa and in Natal. 

Soil th the Sholapr, Districts itis found growing well 
in the deep lack soils, It to tho greatest advantage in the 

y 


white sandy soilx thrown up along the banks of rivers. It 


grows in a more or less stunted condition on the worst soils of 
thezo distriats, such as the ealearoous soil formed almost entirely 
of “kanknr,”and known locally as“ chopan j and it 


forms a scrubby bush even on the mals themselves. Trrespee= 
tive of the constituent elements of the soil, I should say the 
most suitable soil for the babul is one that remains fresh’ even 
during the greatest droughts. Babuls exist on drier soils than 
this, but their oxistenco is not natural, as they remain bared of 
leaves from April to end of May. 

Climate. ‘Tho most suitable climate for the babul is uf course 
tropical, and as it grows so well in the Deccan, great humidity 
in the aimosphere is not cssontial Imt beneficial. As far as 
elevation above sea lovel is concerned, it is impossible ta fix tho 
maximnn and minimum at which babul is to he found in the 
Sholapwr Districts, for it is found everywhere in this vast i 
plateau. 

‘Bark.—The bark varies from rugged and black on the trunk 
to soft ani downy green on the youngost branches. 

Branches—Tho year’s branches are very straight, but becomo 
lorded and stragaling with age, The cover is nevertheless light. 

Trunk.—The trunk of the treo has invariably the appearance 
forse,” the fibres of the hark twisting round the stem 


in a spir 

Leaves.—Tho leaves are composite, the leaflets of a delicato 
green, of ath to 3th of an inch in length. 

Flower.—Tho flower is glolular in shape of 4 inch diameter, 
and yellgw and sweetly scented. : 

Fruite-*The pods are coriaceous, hanging downwards, several 
in numer, with 8 or 12 seeds in each, The length of the pod 
varios from 3 to 6 inches by 3 to } inch in breadth, 

Spines.—Tho branches are eovered with spines, which are 
extremely hard and piercing on the older branches, 

‘Tho root is a tap root, there are also minor buttross-like 
roots which ramify in all directions close to the surface, 

Sap and ripe wood.—The sapwood is white, the ripe wood 
darkens from the exterior, where it is brown to almost black 
at the centre. There aro seldom more than four annual rings 
of sapwood, The sapwood is soft and porous, the ripe is hard 
and scems to lose the porous qualities with age, owing to tha 
secretion of gum in its tissuos, The wood just above and all 
Lolow the “collet” of the tree is the hardest and most prized. 

Variety of the Babul.—Thore is a variety of tho babul com- 
mon in the Sholapur Distriety known us the “Ram Kati yf 
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have néver been able to ascertain, but it appears to me that it is 
an accidental variety thet may spring from the sceds of tho 
common babul. It is in all points, except shape and ramification, 
similar to the common babul. This tree resembles in stem and 
ramification the Ltalinn poplar so common on continental road- 
sidos, 

Uses of the Rabul—The uses of this treo ar 
able, Its timber is used for making the famous Bijapur cart, 
for lintels and door posts, window frames, the panelling of light 
carriages of native manufacture, in planks for shutters, for 
ploughs, yokes, und that portion montioned above as the most 

rized is used’ for oil mortars. [have never found it used for 
Beams or rafters in any moderate sized dwelling, which would 
lead one to the conclusion that it hus not good lasting qualitios. 
So much for the ripe timber, The wood of the branches and 
unsonnd stems make excellent fuel, The fruit is used for food= 
ing shoep, and forms a great source of support to them during 
tho hot weather when grazing is not available. The bark is 
highly valued by the tannor and dyer. Further, this tree se- 
crete’ in its sapwood the well known ‘false’ gum arabic, which 
is in a somi-liquid state during the months of February, March 
and April, and should a branch be broken or a portion of the 
stem punctured or injured, the gum escapes ; but the quantities 
in which the gum deposits aro very small, and T have not dis- 
covered any means by which the collection could be made 
remunerative in Sholapur. 

Age.—The common babu! lives to about 60 years in theso 
Districts. Tho approach of doath is casily dotormined by: 
the oxtremitics of the branches drying and ‘bearing a squaro~ 
lipped appearance. ‘These branches eventually dio and rotting 
infiltrate rain water to the trank, which in turn rots, 

Defects, &e.—Attacks by insecte—This treo often suceumbs 
in ity youth to the attack of the lnrvm of, the varians species 
of the carpenter beo (Xylocopa). The largest of thas lurve, 
which all go by the name of “Humany,” is about 14 inches 
Jong, nearly as thick as an ordinary .nan's thumb, and ma 
be ‘uel, red or even whito, Tho larvee attacks a tree in full 
vigour, sawing the tap root as cleanly ax if the operation had 
Joon porformed with a saw. T have, however, nover scon trees 
of a greator dimension than 6 inches diameter ai the soil attack- 
cd in this way. When the treo first shows signs of diseaso, it is 
just possible to find and kill the grubs, but if the tree is dead 
‘thoy will not be found, having left, owing to the nourishment 
from the juices of the tree ceasing. ‘The trocs of 6 inchos din 
meter and larger are generally attacked hy several of the gray 
which also I tel confident havo the power of destroying the life 
of the subject attacked, but the causo is not ditect, but emanates 
from the docay caused, This insect generally may bo said to kill 
outright young babuls of one or two year’s growth, 


innumer- 
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Another insect not unlike the common river cadiz worm, 
only that it lives on Jand and not in water, attacks this treo in 
full vigour, but doos it little harm. It strips the spinos off’ tho 
branches, and builds itself a hut thorowith, and seema to nourish 
itsolf by nibbling the bark of the youngest shoots so much so that 
ono is often lod to believe that a young tree when coverod by 
many of theso worms is dying.” I know of no other ani 
that attacks the cambium bark or wool of the balml as Jong as 
its wood remains sound. As soon as tho tree becomes rotten, or 
has a rotten portion near the surfiee, it is attacked by inmumer- 
able animals, and the earpenter bee lays its eggs in any eavity 
that presents itself, its young boring deep holes which permit 
infiltration of rain water. ‘Maunder’ asserts that the bee itself 
ins poworful jaws and bores, of this T have my doubta, 

Dry Rot—All other dofects in this wood may be summed 
up in the words “dry rot,” which arises from somo accident 
hy which tho cambitim has been exposed and continuity in 
iho tissues broken, ey., barking and loping off a large branch, 
tho end of which dries and rots, and thus carries infection 
to the stem of the treo, I may ho wrong, but I have never 
on all the sections of babul that I have examined, discovered 
a spontaneous defect in the tree. All laws haying been traced 
to one or other of the above sources, T am, therofore, unable 
to reconeilo what I haye so often heard. stated, that the babul 
rots on attaining 4 feet girth, or what must be the samo thing 
a certain ago. Now I have seen trees perfectly sound over 
4 foot girth, and the girth of tho troe does not depend so uinclt 
on its age as on the soil it grows in; moreover, if this die 
mension was the limit after which spontaneous decay com- 
meneed, then it surely ought to commence in the centre of 
oldest portion of the tree, but I have never seen ono case of this, 
all defects were owing to exterior causes. 

Age and size not the only cause of decay in large and ma- 
ture trees.=-1 will now proceed to give some examples of what 
T havo ‘actually seen on this head. A babul showing signs of 
maturity was felled in a departmental felling, it measured 6 feet 
girth at 5 feet from the ground. It was an exceptionally well 
protected tree, and I estimated its aga when down at 50 years, 
Miie.wtera: whe savmn sto lengths 6 fect long by the porduaer, 
and on all the sections not a sign of docay had set in. 

On another babul 7 feet in girth I discoverod 2 section 
such as Fig. 1, from which it was apparent that in the fifth year 
of growth of that level, a branch had been clean lopped or the 
treo barked. From ab as base two triangles abo and abd were 
formed by “dry-rot” of a darker colour than the wood. Tho 
apex of tho former triangle being at the contre of the treo, and 

he apex of the latter at the point where the bark had rejoined. 
T noticed at ¢' on tho vertical section a circular blur, and from 
@ to g horizontally a lino of light coloured tissue running 
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throngh those points of the annual rings, wher they bont in 
conformity to the one they covered, The wood was rotten in 
those two triangles, and could be picked out easily with a knife, 
Tho disease it will bo scen was evidently greatest where it 
had first commenced, and I noticed it was sproading upwards 
and downwards more thin horizontally. This was doubtlessly 
exused by the peouliar run of the fibres which lio end to end in 
the vertical sense, thus offering themselves in the ascent and 
descent of tho sap more easily to decay, there heing but Tittle 
horizontal flow of fluid matter between these tissues. All tho 
forma of rot had this peculiar section, the outside mark on tha 
hark differing according to the primary canse. 

Tonce found in tho part ald instoad of the darkened pom 
tion tho stump of tho branch that had been lopped off in 
years gone hy, Tk wns closed over by the annual rings and 
shut in hermetically, but too Inte to provent decay, and the samo 
phenomenon ocurred in abe. Again, a more conclusive caso 
eamo under my observation where the triangle abe had not 
its apex in the centre, but would have had it after a sufficient 
amount of time. This clearly shows, I think, that rot does not 
emanate from the centro, or oldest portion of the tree. 

T had often enqnirad of natives whether they could show 
mea tree where the rot emanated from tho a¢fitre, as they them- 

* selves say the habul rots while growing frém tho centre, Ono 
man told me ho had a caso to show mo; I found in the centre of 
the tree, true enough, a black spot about the sizo of the palm of 
the hand, T picked aé this ‘ack | Inmp, und eventually got it out, 
ii was nothing more or less than a picee of bark, And now to 
explain! The black spot is represented in Fig. 2 at a, and 
what the man considered the ceutre and oldest portion of tho 

«was nothing more than the point of contact of two trees 

had joined and grown into one stem, ‘The pressure hav- 

ing caused the hark to yield on tho outer phlangos of two pro- 
jocting Intttresses, and the cambinm of the two trees uniting tho 
portion betwoen the two projections got closed in, as shown in 

a somowhat exaggerated form in Fig. 8, and far from being rotten 

it was perfectly sound. 


(To be continued.) 
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PROGRESS OF FORESTRY IN INDIA." 

By D. Bnasors, Ph. D., FS, CLE. 
‘Tre long poriod of peace, of good anil just government, which 
followed the consolidation of the British Indian Empire, tho 
construction of railways and other public works, and the rapid 
Jncrease of trade and. prosperity, havo contributed much to no 
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celorato the destruction of forests in India, Over large districts 
and entire provinees the forests have been cleared to make way 
for the plough and the inereasing population, and when forasts 
were left, most of tho accossiblo timber waa cut and brought away 

ta he used ng fuel and chareoal, for shipbuilding, for railway 
sleepers, for bridges and other buildings. 

Hone) i¢ dame to pass that forests, which in old days wera 
regarded as a thing to he got rid of and us an obstacle to eivilisn 
tion, attracted attention, and that the necessity of preserving 
thom began to besedueldorod, ‘As carly as 1844, Mr. Conolly, 
then Collector of Malabar, commenced planting teak on a large 
sealo at Nilambur, in his district, in order to provide timber when 
the forosts, which were rapidly disappearing, should he exhanst- 
ed. Tn 1889 and 1840 the Government of tho Bombay Presi- 
dency issued orders to stop the cutting of teak wood on 
Government Iand, and in 1847 Dr. Gilson was appointed 
Conservator of Forests in Bombay. In the same year Mr. 
Colvin, Commissioner of the Tenasserim provinees, commenced 
organising a Forest Department at Moulmein ; and in 1856 Dr. 
Cleghorn was appointod the first Conservator of Forests in tho 
Madras Prosidency. Five years later, in 1861, Dr, Cleghorn 
was deputod to the Punjab to examine the forests in the Western 
Tlimulaya, and in 1866 ho was selected to officiate as Inspecior= 
Goneral of Forests, 

Tho system which hns now beon accepted in the two Presi- 
dencies of Madras and Bombay and generally throughout India, 
consists in this, that from among the vast area of forest and 
waste which is at the disposal of the State, certain Iands are 
selected and demarcated, which are called Reserved Forests. 
They might have beon ealled State forests in accordance with 
the ‘practico which obtains in those countries of Europe where 
tho development of forost managemont has been analogous to 
what has taken place in Tndin, The Reserved Forests in India 
are Stato forests in the senso in which this term is used in 
France, Germany, Austrin, Denmark, and other countries of 
Burope ; but they are not the only forest hands at the disposal 
of the State, and hence they, are for the presont called Reserved 
Forests. os 

The administration of forests genorally, and in particular the 
constitution of théso Reservail Voreets nd the procedure by 
which they are gradually freed trom customary rights, whicl 
villagers and privato persons have heen in tho habit of exercising 
in them, are now regulated by legislative enactments, Tho 
Indian Forest Act was passed in 187%, the Burma Forest Act in 
1881, and the Mageys Forest Aet in 1882. Other local enact- 
menis are in force in several districts and provinces where 
peculiar circumstances required sppeialy degislation. Tn the * 
yoview of forest administeatiqn'*foithe ‘year ending March 
1882, written by Dr. Seblich, Pispector-General of Forests to 
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tho Government of India; tho total area of Reserved Forests 
on that date is stated as follow 


Sq, Miles. 
In the provinces under the Governnient of India, $5,242 
Less second class Reserves in the Central Provinces, 16,842 


In the Madras Prosidency, 
» Bombay a 


‘A word should he said regarding the second class roserves in 
the Ceniral Provinces. Legally they are reserved forests like 
those of tho first cluss ; no fresh customary rights can accrue in 
thom, and no land can be alienated without tha sanetion af 
Government. But they have not been protected strictly, as tho 
frst class reserves have been, their boundaries are not eloarl 
marked on tho ground, and they are cut up by cultivation, which 
has frequently been permitted in them without fixing the limits 
within whicl"it may be earried on. “Dventually a portion of 
those socond olass reserves will probably be given up for cultiva- 
tion, whilo the remainder will be strictly protected and added to 
the first class resorves. In the Central Provinces, as elsewhere, 
tho policy followed has been, in the first instance, to concentrate 
operations upon limited areas ; but now, since an efficient staff of 
forest officers has gradually been organised, it has boen found 
sible to expand operations and to take in hand larger areas. 
Th the area shown as Reserved Forests are included 402 square 
miles of forests leased from Native States, chiefly in the North- 
‘West Himalaya. Tn all provinces large additions to the resorv- 
ed area are steadily made, chiefly in the Presidency of Madras, 
where the work of forming Reserved Forests has hitherto been 
Dackward. 
The extent of country under British administration in India, 
not including Native Siates, may he put down at 870,000 square 
‘of which about 246,400 square miles, or 28 per cont., is 
cultivated, while the rest, or a83.600 square idles, is forest, 
waste and pasture land ; much of this, however, tk private pro. 
arty, and the total area of forest land at the disposal of tho 
State is not in all provinces accurately known. Tho Reserves it 
is intended to maintain pormanontly as forest, and the remain- 
ing lands at the disposal of Government will be available cither 
for the further extension of the State forests whon such may be 
found necessary, for the formation of village forést4to be manag- 
ed by tho village communities for their own benefit, for pasture 
lands, or for the oxtensiags of cultivation, tow 
The trees of which the Indiaix, fprests=gonsist are entirely 
different from those common in Beyope. THe variety of trees is 
5 “ae 
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much greater ; in Groat Britain there are only ahout 40 species 
of indigenous trees, while in India they number over 2,000. 
Only in the tomperate climate of the North-Western Himalaya 
is the goncral character of the forests similar to that in Hurope, 
and there are even a fow kinds which are common to both 
counirios, such ds the yew and the hoxwood. Here are found 
forests of oaks and conifcrous trees, with an admixture of maples, 
ebns, hornbeam, birch and poplars ; the banks of streams are 
Tined by tall alders; the shrubs and underwood consist of willows, 
Darberties, roses, and brambles. The genora are often the samo, 
Dut the species’ are almost all different, and with them are 
associated many kinds which hayo nothing in common with the 
troes and shrubs of Europe. In these forests the most import- 
ant tree is the deodar (Cedrus Deodara), which forms extensive 
forests at an clovation of between 6,000 and 9,500 fect ; these 
foresis are rarcly pure, but the deodar is largely mixed with other 
loss valuable trees, partly conifers, partly oaks, and thors. The 
valuo of this noble tree, which under favourable conditions attains 
a height of over 200 feet, consists in the great durability of its 
timber, In the climate of India most woods are apt to decay 
and to be destroyed ly inects a few years after having been cut. 


Deodar is one of the few durable woods in India, and beams of | 


it have been known to last several hundred years. 

A large belt of forest stretches at the foot of the Himalaya 
from the Punjab to Assam, and the two most valuable trees in 
this forest belt are sal (Shorea roluata) and sist (/aibergia 
Sissoo). As in the case of deodar, their value consists mainly 
in the durability of their timber. “Sal helongs to the natural 
order of Dipterocarpecr, which has no representative in Europe, 
and is remarkable from the long wings on the tops of the large 
ronnd seo. This tree is eminently gregarious, and on the 
stretches of high land between the rivers which issue from the 
hills, it forms extensive forests, almost puro, the ground under 
the old troes being generally covered with a dense mass of seed- 
lings. Tho sissi tree, which belongs to tho natural order of the 
Furze, the Robinia, and the Laburnum, forms forests, partly by 
itself, partly associated with the Cutch tree (lcacia Catectr) and 
other kinds, near the rivers and on the deposits of sand and 
shingle which extend along their banks. Sisst extends far up 
the valleys into the hills to an elevation of 3,000 fect, ‘The tim- 
ber, which takes a fine polish, has not the great hardness of sal 
and works better; it is used largely for furniture and carriage~ 
building. Extensive plantations of sist have been formed, 
chiofly in the Panjab, and the establishment of a good system 
of roaring sisi on a large scale, and at a moderate cost, is due 
mainly to Mr, B, Ribbentrop, the Conservator of Forests in that 

rovinee. Acacia Catechu is not, like sissti, limited to the sub- 
_ Himalayan forests, but is also found in Burma end other parts 
of tropical India ; its dark. red heartwood is extremely durable, 
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and ig prized for postles of oi] mills, for rafters and house posts. 
But the most valuable product of the tree is Cutch or Catechn, 
an excellent tanning material, which is extracted by simmerin, 
chips of the heartwood in water, and hoiling down the red flui 
into u hned shining black masa—the Catecht of commerce, 

In tho moist climate of Assam, where tho sal tree attains its 
eastern limit, the India-rubber tree (Meus elastiog) is found in 
the dense evergreen forests at the foot and in the valleys of tho 
Himalaya and of the Naga Hills, which hound the Assam valle 
on the south. This is a huge evergreen tree of the fig tribe, wit! 
thick loathery shining leaves, which sends numerous aitrial roots 
down to the ground from its branches. The white milk which 
exules from ents made in the stom and roots is collected and 
dried, and forms the caoutchone whi exported from Culeutta. 
‘Tho tree is found chiefly outside British territory in the hills 
which surround the Assam valley, and which extend from the 
head of that valley north towards Arrakan, as well as in Native 
Burma, north of Bhamo. The export of this article from India 
in 1881-82 amounted to 10,680 cwt., valued at £108,843 ; but 
owing to the reckless treatment of the trees in tapping, this 
supply, which mainly comes from beyond the frontier, must 
eventually diminish, and hence it became necessary to establish 
plantations. In Assam 1,000 acres are now stocked with Ficus 
elastica, some of the trees being nearly ten years old, and those 
in the older portions being from 30 to 40 fest high. Tho secess 
of these important operations is chiefly due to the skill and 
perseverance of Mr. Gustay Mann, the Conservator of Forests 
in sass The caoutchoue plantations are being steadily ex~ 
tended, 

Sundalwood (Santahem album) is a small evorgreon treo, with 
elegant hanging branches and black berries, the heartwood of 
which is valuable on account of its strong scent, It ig used as 
incense and for carving, and is largely exported, chiefly to China, 
‘The native State of Mysore in South India is its chief habitat, 
put it is also found in the adjoining districts of the Madras 
Presidency, in Coorg, and in North Canara, 

Of all Indian forest trees the most important is the teak 
(Lectona grandis), 0 deciduous tree of the natural order of Ver= 
benacee, t0 which Vitew and Verbena belong, with large rough 
eaves, often 3feotlong. This troe is found associated with bam~ 
oos and a great variety of other trees, most of which have no, 
or very iitlé, market value. Puro aulural teak forests aro rare, 
but they are sometimes found on dry and oor soil. In the 
fslend of Java teak is descrilied as a moro gregarious treo than 
it is in India ; but the home of teak is in the moister regions 
of tropical India, and tho most extonsive teak-producing for- 
esis are in the Trans-Gangetic Peninsula, in Burma, and ‘Siam, 
In Central India and on the Irrewadi river it extends to 
north latitude 26°. 
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Tt may justly be said that teak is among woods what gold is 
among metuls,—it is not only exceedingly durablo, but it works 
woll, takes a fine polish, does not xplit or warp, and is neither 
very hard nor very heavy. The only timber, which might in 
sonio reapoots take a higher rank, is mahogany. Tndian teak is 
moro prized than any other timber, and it forms an important 
article of export fram Burma to Burope and America ; but the 
only ports where teak is now shipped in large quantit 
Rangoon and Moulmein in Burma, and Bankok in Siam. Its 
price is exceedingly high at the present time,—as much as £15 
to £16 tho loud of 50 cubic feet in the London market. 

The following figures, which show the imports from all 
sourees, foreign and British, into the ports of Rangoon and 
Monlmeia, as well as the exports from these ports, all in loads 
or tons of 50 cubic fect, will give some idea of the great inorcase 
in the consumption of this timbor since 1858, The figures are 
‘manual means for periods of eight, five, and three years :— 

‘Mean Anoual 

Periods. Imports. Exports, 
‘Tons, ‘Tong, 
85,000 77,000 
113,000 108,060 
133,000 98,000 
227,000 184,000. 
+ 169,000 285,000 


8 Years, 1856-57 to 1863-64, 
5, 1864-65 to 1868-69, 
5, 1869-70 to 1873-74, 
5 4, 1874-75 to 1878-79, 
8 4, 1879-80 to 1880-81, 


During tho last three years tho mean annnal yield of the 
Government forests in British Burma was 24,000 tons, and the 
imports from beyond the fronticr amounted to 145,000 tons. 
But the forests hoyond the frontier are worked without any 
regard to their maintenanco, and it is impossible that they oan 
much longer continue to sick! the samo quantities as hithorto, 
On the other hand the yield of the Government forests may bo 
expected to increase considerably, and the aim is to increase tha 
proportion of teak in theso forests by protection and planting to 
such an extent as to enable them to yield annually ond perma- 
nently a quantity equivalent to the timber at present imported 
into Rangoon and Moulmein, ‘There aro not many plices where 
teak is found outside India and the Trans-Gungetie Peninsula 5 
but the Burma ports and Bankok lave not altogether the mono- 
poly of this valuable timber. Tho teak forests of Java are 
reported to have an area of 2,280 square miles ; they aro mnder 
rogular management by a Government Forest Department, and 
during the fifteen years from 1845 ta 1880, 24,700 acres have 
been planted up, ‘The naturel toak (Djati) forests of that island, 
of which « graphic description is given in Junghuhn’s excellent 
work on Jaya, are situated in tho eastern or drier portion of tho 
island, and, Tiko the Indian tovk forests, they wore formerly 
overrun by the annual forest fires.of she dry season, The staturo 
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of tho trees in the Java forests is described as small, only 50 to 
60 feat on an average ; whilo in Burma and near the Western 
Ghats the teak attains 100 fect and often more, Protection 
against fire will probably havo the same beneficial effect in Java 
as in India, and the forests of that island may eventually be ex- 
pected to contribute their share to the teak required by the 
world’s trade, 

Thore is a class of plants which gives a peculiar character to 
most Endian forests, und this is the bamboo. ‘They aro tall 
arhorescent grasses, generally growing in denso clumps, consist- 
ing of numerous slender stonis, often 60 feet high and mora. 
‘Tho stems are hollow, light, and very strong, and they furnish 
most valuable material for building } but they are also used to 
make baskets and mats, and the walls, floors, and even tho 
roofs of houses are often made of stout hamboo matting. Tho 
demand for bantboos is very large, many millions being annually 
floated down from the Burma forests, and they are exported from 
most of the larger forest districts in India, Only in some 
remote districts are the bamboos as yet without valu. A. pro- 
ject was started a few years ago to use the fresh shoots of the 

amhoo for the manufacture of paper, and extensive concessions 

wero made by Government to the promoters of this project. 
Excellent papor from bamboo is made in China, and there seoms 
no donbt that fresh bamboo shoots yickl one of the most valuable 
of paper stuffs. But in most districts the stems fetch much 
moro when mature than the paper maker could afford to pay for 
tw fresh shuvis, and in those remote districts whore baraboos 
have as yet no valuo, the unhealthiness of the forests, the 
seareity of labour, and other difficulties are in the way of this 
undertakin; 

Besides ‘Ke trees indigenous to India, much has been done to 
introduce trees from other countries, and in some instances they 
have sneceeded remarkably well. 

Of the trees of Northern Burope or of North America, none 
have heon raised on a large scale, the climate being totally dif 
ferent, Tho olive, tho sweet chosinnt, the carob (Coratonia 
siliqua), and some other trees of South Hurope, have hoon in- 
troduced into Northern India, and of these the sweet chestnut 

ramises to thrive well in some portions of the North-West 

imalaya, The mahogany tree was brought from the West 
Indies about ninoty years ago, and there are a number of large 
trees in gardens near Caleufta, which prodnee timber oqual to 
that of the American tree. Great exertions haye been made to 
grow this tree ona largo scale in forests, but the success has, 
with fow exceptions, been indifferent ; in Pogn, however, there 
seems some prospect of the mahogany succeeding as a forost 
tree. An introduction from trapieal America, the rain tree 
(Pithecolobium Seman), whose timber has no valuo, but which is 
remarkable on account of its extremely rapid growth, bas sue- 
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cceded wonderfully well in most of tho moister districts of 
tropical India. Aitempts have been made with great persevor- 
anes, and at considerable expense, ta introduce several of the 
tropical American trees which yield Caoutchoue, and one of 
these, the Ceara rubber (Manihot (laziovii), has heen found to 
grow frocly in the moister districts of tropical India, 

Tho paper raulberry of Japan (Broussonetia papyrifera), which 
yields also the tapa cloth of the South Sea lands, is now culti- 
Yated in Assam and Burma, and promises to bo an important 
introduction. In Japan, this treo is grown as coppice, in the 
seme way as osier heds in England} and, if the experiments 
continue successful, its fibre may become a valuable forest pro- 
duet in India, 

‘The most remarkable instance of a foreign tree is the Austral- 
inn blae gum (Eucalyptus globulue) on the Nilgiris. Of this, 
as woll as of two species of acacia, viz., A, dealbata the wattle, 
and A, Melanoaylon tho blackwood, forests have been raised, 
and around the stations on the hills these trees are now so 
numerous that they give a pecnliar character to the landscape, 
The bluo gum was first introduced in 1843, and there are treos 
at Ootacamund now thirty years old, over 13 fect in girth, and 
over 110 feet high, When young the troe shoots up with great 
sapidity, and under favourable circumstances trees ten years old 
are 80 feot high, with a girth of from 2 to 3 fect. After that age 
the growth in height is less—only ‘about 2 fect a year, but thoy 
add greatly to their girth, 1,230 acres on the Nilgiris, on that 

ortion of the plateau which is occupied by native villages and 
ty European planters, have been planted by Government with 
the blac gum and acacia, Tho indigenous woods have hero 
‘eon largely cleared : those which remain aro not very extensive, 
and the indigenous trees have an exceedingly: slow rate of 
growth, so that the introduction of these fast-growing Austral- 
jan trees has been most useful for the supply of timber and fuel. 
In order to ascertain exactly the rato of wood production 
aere, valuation surveys wore made in the summer of 1882 hy Mr, 
Dw. Hutchins, then Assistant Conservator of Forests in My- 
sore, with the result, that in the plantations ten years old tho 
stock standing on ono acro measured 6,800, and ina Bltation 
nineteen years old, 9,000 cubic fect of solid wood. ‘The mean 
annual production of wood in these blue gum plantations, thers 
fore, haa up to date been at tho rate of about ten tons, or 500 
cubic foct af solid wood, per acre, which ie more than five times 
the quantity produced by high timber forests in Europe, Tho 
acacias grow iioe idly, and they produce only about half tho 
mean anmal qvuanty ‘per acre, but still they do much better 
than any of the indigenous woods. 

The succossful introduction of the larch and the Austrian and 
Corsican pines intoGront Britain, and of many North Amorican 
trees inlo Europo, justify the expoctation that forests of 2 few 
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foreign spocies may be raised in India ; but even these briof re~ 
marks will serve to show that in India trees may succeed well in 
gardens, and yel not answer when grown on a large scale in 
forests. 

Forest management in India has commenced to yield a steady 
and growing annual revenue to the State, ‘This revenue sight 
be much larger if the forests were not managed with the chief 
object of improving their condition ; hitherto cuttings have been 
restricted, and attention has been chiefly devoted to the forma- 
tion and improvement of these Government domains. In the 

rovinces immediately under the Government of India, the 
Jorests yielded in 1881-82 a revenuo of £631,500, while the 
charges amounted to £393,000, Of this outlay £290,000 was 
expended upon cutting. and carriage of iimber and other mat= 
ters connected with the collection of revenue ; while on the 
formation, protection and improvement of the forests the outlay 
was £103,000. But the revenuo is increasing steadily, and 
may be expected to reach a very large figure, In 1864 tho first 
attempt was made to put together the financial results of forest 
administration in the different provinces, and the progross which 
has been mado sino that time will bo scen by comparing tho 
average annual figures of the five years commencing with 1864- 
65, with tho figures for 1881-82 and 1882-83. ‘These figures in- 
clude receipts and charges of the provinces immediately under 
the Government of India, as well as of the Presidencies of 
Madras and Bombay.* 


1864.65 to 1868-69, 1981-82, 1982-88, 
‘Averaze por Year. 
Revenue, £360,000 £870,000 £950,000 
Exponditore, 220,000 550,000 600,000 
Surplus, £140,000 £820,000 £350,000 


By way of comparison, the average receipts and charges of 
the State forests in France and Prussia will here be stated. The 
figures for France aro taken from the “Annuaire des caux et 

‘oréts”” for 1884, and it shonld bo noted that the receipts are 
those for 1880, while area and chargos relate to 1X84, The 
figures for Prussia are taken from the “ Forst und Jagd Kalen- 
der’ for 1884, and all relate to 1883-84. In hoth countries the 
State forest officers haye also the general control of a large area 
‘of communal forests, ‘The receipts include only cash receipts, 
and not the value of wood and other forest produce given 
gratuitously to right-holders and others. Outlay of eapital and 
extraordinary ehnrges, such as those for the construction of 
roads and buildings, the planting up of large areas of wasto, 
and the operations for restoring the forest growth on low moun- 
tains in France, are included in the current expenditure of tho 


* The Forest Revenue far the three Presidencies in 1883-84 has been 21,040,000, 
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year, and this is also the practico in India, ‘The figures for 
France do not“include those relating to the forests in Algoria. 


France, — Prossra, 


‘Aron in square miles, ... 
vw» in hectares, 


+ vs £105,104 £2,618,570 


Revenue, oo 
ae 641,508 1,625,725 


Expenditure, ... 
Surplus, .. ., £763,596 £992,845 


Both In Franco and Prussia the gross and net rovenuo por 
sqnare mile is much larger than in India. A comparison of the 
rates por square mile would be without meaning, as part of tho 
Tadian forest revenue ix derived from areas paren tho Reserved 
Forests, while for France and Prussia the figures only represent 
the revenue of the State Forests. In these countrios regular 
and systematic forest management has existed for several oen~ 
turies, and the result may be seen in well-stocked forests, with 
a regular gradation of ages, which yield largo annual erops of 
timber and other forest produce. In India the first real attempt 

ly 30 yoars 


to introduce systematic forest. management is bar 
old. ’ 
But though tho working of tho Indian forests is a‘jet in its 
infancy, tho principles followed aro the same as those upon 


which the State Forests of France and Prussia are worked, the 
chiof aim being steadily to inprovo their condition, and never to 
cut more than the annual production by natural or artificial 
meane will justify, Forest management, which aims at these 
objects, requives the following measnres ns essential conditions 
of success, First, effective protection ; serond, a good system 
to secure the regeneration of the forest, cithor naturally by self 
sown secdlings or coppice shoots, or artificially by planting, 
sowing, and other enltural operations ; third, good lines of com- 
munication to facilitate protection, the working of the forest, 
and the export of produce ; and fist well considered and 
methodically arranged plans of working, 

In the anatter of protection, grout snecess lias heen achieved, 
and the beneficial effects manifest themselves in the improved 
condition of tho forests. One of the main points gained has 
heen that over largo areas it has been possible to put a stop to 
the annual forost fires, As is woll known, one of the peculiar+ 
ities of the Indian climate is that in most parts of the country 
the year is divided into a dry and a wet season. Turing the 
dry season, which nevor lasts less than fivo months, but general- 
ly much longer, the grass and horbs, the leaves, twigs, and 
rootlets on the ground got 40 exeeodingly dried up, that a spark 
is snfficiont to set large tracts on fire, Only the dense eyer= 
green foresls of tho Iiimalaya and. of the mieistest regions of 
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India aro safe from these fires; but in the dociduous forests 
which prevail in the plains and on the lower hills, the fires of 
the dry season are an annually rocurring event. They are 
lighted by the hunter to clear the ground ; by the herdsmen, 
who burn the old grass in order to get fresh Terbago for their 
cattle ; hy tho hill tribos, who raise their crops of rice or millet 
in tho ashes of the forest, which they eut and burn ; or they 
originate through the carelessness of travellers. ‘The injury 
-done by these fires to the forests is inealculable ; trees are killed 
or hopelessly injured ; seed and seedlings are destroyed whole- 
salo; and the ground is hardened and impoverished, Inthe 
provinces under the Government of India, 4,283 squaro miles 
out of 18,460 were effectnally protected in 1881-82, In somo 
provinees a much larger proportion was reported to have been 
saved ; thus, in the Central Provinces, one-half of the first class 
reserves was without fires in 1881-82, and in Berar two-thirds, 
‘When the idea was first started it, was denounced as Utopian, 
and tho attempt to put a stop to tho annual jungle fires was re~ 

arded aaa hopeless undertaking.  Suecess was only achieved 
through indomitable perseverance, and at the cost of great per 
sonal exertion and exposure during the hottest part of the year, 
In the Central Provinces success in this respect has been chiefly 
duo fo the energy and perseverance of Colonel G. V, Pearson, 
who was appointed Conservator in 1863, and of Colonel Doveton, 
who succeeded him in 1868, ‘ 

The reward has been a wonderful change in the condition of 
the forests,- Before protection commenced they were often 
nothing but a thin and open serub, with here and there a few 
treee which had managed to grow in spite of the fires. Year 
afler year, as fire protection continued, this open scrub wag 
replaced by a dense growth of trea, bamboos and shrubs, and 
tho largo ‘blanks, formerly covered with high grass, gradually 
got stocked with ‘selfsown seedlings and eoppico shoots. The 
task of continuously protecting those forosts against: the annual 
fires would be hopeless, if the grass, generally the chiof source 
of danger, were not killed ont by the dense cover of the forest, 
which has gradually become stocked. So fur the improve 
condition of the growing stock. The improvement of the soil 
is equally important ; but here a remarkable fact. should be 
mmentionel. Black moist vegetable mould, such as covers. the 
ground in beech and other forests in Europe, has not he been 
observed in the Indian fire-protected forests ; and it should be 
added that such black vegetable mould is not found as a rule in 
tho evergreen forests of tropical India, through which the annual 
fires do not pass, In the deciduons tropical and subtropical 
forests which are protected against fire, leaves and twigs crum- 
ble into dust during the dry season ; the surface of the soil is 
dark coloured, but, as far as ‘exporience up to the present timo 
has gone, no layer of moist vegotable mould is formed. 

3a 
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Fire protection benefits the less valuable kinds equally with 
those species which are valuable. Planting and other cultural 
operations are therefore necessary, not only in order to stock 
blanks, bare phiins or hillsides, with trees, but also to imeroase 
the proportion of the more valuable species in the forests, Vor 
this is a peculiarity of forestry in most parts of India, that those 
trees the timber of which is’ marketable are often mixed with 
other kinds for which there is no demand, Thus, in what aro 
ealled the teak forests of British Burma tho teak ‘tree forms a 
small proportion of the forests, less than 10 per cent., and hence 
it is of the utmost importance to plant teak and otherwise to 
favour the growth of this treo at the expense of the ather less 
valuable kinds. From a late report on the Burma. forests, it 
pears thut up to the Bist March, 1883, 11,221 acres had been 
planted with tenk, ‘This, obviously, is only ‘a small conunence~ 
ment, and teak mast bo planted on a much larger seale in 
Burma. in order to pace. tho forests in a position te ‘yield even 
tnally the largo supply which it is hoped they will furnish. ‘The 
diffienlty hitherto tes been that those tracts where the teak 
grows hest are extremely feverish, and that labour is scarce and 
expensive. Several plins have beon tried, but that which seems 
likely to lead to the best results is to induce the Ravens, who 
inhabit these forests, to plant teak in their hill clearings (Toun- 
ATaP2 where they raise a crop of rico, with vegetables wid a 
‘ttl cotton, in the forest which they have eut down and burnt. 
While the crop is'on the ground; the teak remains small, but 
grows rapidly afterwards, Colonel Seaton, Conservator of For 
ests in the Tenasserim division of British Burma, has the great 
merit of having succeoded, in 1868, in starting this system, 
which had been first suggested in 1836, The bumboos, which 
form extunsive forests in the teak region, mosily flower pregar- 
jously all at once over large tracts, and after ripening their seed. 
they die: the stems of the bamboo fall, and the ground is 
covored with a denso mass of dry stems lying across each other. 
Attompts havo been made during the last few years to burn and 
clear theso areas and plant teak, and it is possible that this also 
may eventually be developed into a good system. 


(To be continued.) 


FORESTRY {IN JAPAN. 


Berna unable to spare time to write a fall account of the 
International Forestry Exhibition just at present, T only send a 
short description of ‘the Japanese Department, which I hope 
will prove interesting. This department. struck me at once as 
being the one of most interest to us. The Japanese are com- 
mencing scientific forest conservaney much as we are, but they 
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aro evon fresher to the work, and I must say that in my 
opinion they are not lagging behind. ‘Tho Japanese Commis. 
sioners were moat courteous and gave mo some details. ‘ho 
muclons of the Department. studied Forestry in Germany, and 
have now returned and started a Forest School in dapan. Un- 
fortunately the head of the Forest Department (one of the 
Commissioners) ean speak only Japanese, and i was diffienlt 
to obiain much infornmtion through an interpreter, especially 
as thoir modes of valuation are apparently peewtliar, For in- 
stance, I was struck with the great number of workmen ovi- 
dently employed on each work, and the liberal way in which 
work was carried on, I found contrary to my expectation that 
tho cost of ordinary labour rulod rather higher than in Bombay, 
or say & amas a day, while skilled Iuhourers, such ax xawyers, 
&e,, carned about Re. 1, The Cryptomeria japonica seems to 
bo the great tree, and trees of 20 fect cirenmference were men- 
tioned as common, and yet in reckoning up the profits the value 
of a tree on foot? was mentioned as ono franc. T had great 
difficulty in explaining the difference hetweon superior and sub 
ordinate staff, and am not sure that 1 really made myself under= 
stood, but the following figures were extracted for me from the 
administration report for 1880 :— 


‘Total Saperior Staff, 820, Area of avornge charge 40 sq.m. 
‘Total Subordinate Staff, 1,700. i 6 12 eq.m, 


But T was informed that this staff had been very much ang 
mented during the past four years. 

Among the exhibits T noted the following — 

‘A series of paintings of forest works. ‘These are most in- 
teresting, and (though drawn in the perspective or rather 
want of perspective so familiar in Chinese pictures) give a 
capital idea of tree folling, timber slides, timber floating, sluices, 
weirs, &e, The trees represented are all of large ‘Tempo- 
rary bods are built on to which the trunks are made to fall (the 
tops and branches being first removed) hy means of windlasses, 
ani similar care to prevent damago is apparent everywhere in 
the slides and floating operations. noticed one picture of felling 
by fire, but could not quit realize the details, [tw 
enormous tree, and apparently holes had been made through with 
the axe to catse a draft, All large wood is apparently squared 
on tho spot before export. A series of models of weirs, sluices, 
slides, &e., are also very interesting. They are all constracted 
‘of materials found on the spot, i.e logs, creepers, hamboos, &., 
and cages filled with stones aro useil as buitresees, 

One model labelled “ Weir at Awomari” shows particular in- 
genuity. It is evidently meant to obtain a head of water on a 
small stream, and so to produce an artificial freshet, The whole 
dum is of the roughest materials, and could be constructed wilh 
only an axe, and yet is evidently thoroughly officient. The 
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gates closing the sluice are composed of planks, each one moored 
to tho dam at the side of the aluice, aud supported (against, the 
eurrent) in the centre by a vertical log, which is moored at top 
and kept in place at bottom by the end of a sapling in a socket. 
Above the sapling is put into or behind a ‘catch, made out of 
forked stick, and a ropo carried from the upper extremity of 
the sapling to’ tho shore is the means by which tho sluice can 
bo thrown open, The whole idea seems to have been borrowed 
from a mouse trap. 

There is a fai collection of implements and tools, including 
timber stamps, hammers, chisels, axes, hoes, spades, shovels, 
billhooks, saws, &e., &e. ‘Somo of these are of European and 
some of Native shapes, but all of Native make, ‘Tho saws alone 
seam worthy of special remark, ‘They are all one-handed and 
shaped thus, even the coarsest, having nearly 1 inch teeth, 

‘wore mado thus, To me 
they scemod inferior to 
our double-handed saws, 
The triangular shape 
which is necessary (both 
pull and push being from 
the sama end) to give 
strength and prevent the saw crippling must greatly inorense 
the friction, and with the continnous lubour must be a sever 
strain on the workman. However one of tho Commissioners 
assnred mo that a good sawyer will easily out out 180 to 200 
square feet of planking with this instrament in the day, and 
thereby carn 2 franes. No other is used. I noted also a com- 
pass, and what is described as a sextant (apparently a dendrome- 
ter or kind of clinometer) in brass of Native manufacture. This 
instrument the Commissioner said hed been used in its present 
form over since Japan existed, A chart giving the following 
information most quaintly by colored proportional scales :— 


I 
chos, 
Areu of the whole empire, 4, 4... 88,568,716 


vin chow, 

Honshin, 2 22,846,603 

Shikoku, 4, 2. 1,887,344 

Kinshin, 2. oe 4,1583464 

Okinawa, 2 244,026 

Hokkaido, «0 9,477,279 88,568,716 


mL 
Forost area exclusive of the island of Okinawa and Hokkaido— 


chow. 
Government, 6s oe ne we 5,259,182, 
Private, te tee ae 6,607,445 
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Hl. 


Forest area in Honshin (main island)—~ 7 
chor, 

oo + 4,526,803 

oe - 5,466,218 


Iv. 


Government, +. 
Private, .. ue 


Forest area in Shikoku— 
hos. 


et oe 358,981 


Government, 
me 7S 817,819 


Private, sea 


Forest area in Kinshin— 
hos. 


Government, -. 4s we ae 874,017 
Privates, 4s eee we 822,905 
VL 
Forest per head— 

‘Tans. 
Whole Empire, «. a 8:25 
Honshin, e 8525 
Shikoku, ” “ 44 
Kinshin, is 1:32 


One“ cho", os o ” 24567 acres, 
One “tan”, oe oe oe +e = 024507, 

A chart showing the distribution of forests arhitravily divided 
into five different regions represented from the sea-level up- 
wards by the following species :— 

1. Fieus Wightiana, ‘ 
2. Pinus Thunbergit, 
3. Fagus syleatiea, 
4, Abies Veitchii, 
5. Pinna Cembra, 
bearing snbsidiary charts as follows :— 

T.—Paintings “of each of the above. five trees, with leaves, 
flower and fruit of each on a larger seale, 

IL—An ingenious table of maximum and minimum eleva- 
tions of each of these five regions in each of the 44 provinces 
of the empire; thuseshowing at a glunce the correspondence 
between tho variations in altitnde and latitude, 

TIL—A small seale map of the empixe showing demarcated 
and undemareated arens. 

TY.—A horizontal projection of the main chart, 

V.—A list of 199 trees as distributed in the above five ro- 
gions, and a list of 117 shrabs found in the empire, with verna- 
cular and botanical names. 

A fine colloction of fruits in spirits, secds in test-tubes, &o., 
“canned” mushrooms, edible fungi, de, vegetable wax camphor 
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and similar products in stoppered glass jars, cigarettes of Stereulia 
platanifolia, and xo forth ;x very complete collection, and neatly 
up. 

en goad class of tumery, cooperago, &e., consisting of bar- 
rels, mnilk pails, wash tubs, &o., of the familiar Huropean pat- 
torn, the barrels hooped platted hamboos and withos, the 
perfect accuracy of the jointing being specially noteworthy ; 
also solid wooden bowls ranging from 8 inches to 3 feet dia- 
meter, spoons, forks, ladles, ‘on from the most barbarous shapes 
to tho woll-known “fiddle” pattern, tooth-brushes similar to 
those used by the natives in India, bué superior in finish, with 
“tongue seraper” combined. Tooth-picks in neat bundles with 
paper wrappers, Iucifer matches mado in perfect imitation of 
the cheap Swedish kinds with blue boxes, red labels, dirty green 
wrappor complete, the label even bearing the inscription * Sax 
kerhets Tundstickor.” Models of charcoal kilns, one kucha in 
carth, tho other pucka built of sione, and some twonty speci- 
mens of excollent charcoal of various woods. 

Tho collection of fibres is small, but well selected. The fibres 
‘are shown raw, and worked up into foot-mats, coarse sacking, 
rope, and fuses, the two most important seem to be Stereulia pla 
tanifolia and a Tilia. 

amboo and its uses are well shown, specimens of some 30 or 
40 specias aro exhibited, the manufactured articlos aro similar to . 
those of India, and show that great attention is paid to the mi- 
nutest details, 

A splendid collection of 270 kinds of timbor—the specimens 
are in slabs cut uniformly 3 inches thick by 3 foot long through 
the centre of the treo, the basic being lof on tho edges ; each 
specimen is accompanied by a deseription giving— 

1). Native and botanical name, 
(2). Description of tree, hubitat, &e., 

. Average height and girth at 50 years and at ma- 

turity, 

+ (4). Method of propagation, 

Quality and description of wood, 

6). Tises of timber, 

and in most casos by dried specimens of Ieaf, flower and fruit, 
and in others the same hand-painted, all in glazed framos, 

Also a. fragmentary collection of some awonty specimens, exe 
hibited by a private individual, of tablets of various woods 
framed with branch-wood to show bark, and hand-painted show- 
ing the leaf flower and fruit of parent treo. 

‘The Japanese as a rule cube their timber immediately it ia 
felled, and Hont it at once to the sea, where it ix stored in tanks 
filled with equal parts of salt and fresh water until required for 
uso, This is said to preserve the timber from decaying. 

The Commissioner assured me however, that the specimens 
exhibited wore ent from the greon tree, and exported without 
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undergoing any apecial seasoning process. OF the result there 
can heno two opinions, the admirable condition of the speci- 
dnons ie most striking, searedy a erac being ysibe nthe whole 
27 


There is also a most interesting collection of 40 specimens of 
trees ranging from 8 feet to 15 feet in height, with root and 
ranches ‘complete, and between four and five years of ago. 
‘These -are all of various European kinds grown from imported 
secd, and illustrate the progress mado in acclimatization work. 

Thirty framed photograpl aro also shown to illustrate the 
methods employed to arrest the denudation of baro hill sides 
hy means of fascine works, pucka dams, &c., &e. Though un- 
fortunately the photographs are so hung as to prevent a close 
examination, yet enough ean be seen to show that apparently 
no expense or labor is spared in this department. 

. I have been obliged to pass over a large number of exhibits 
out of regard for your space, but believe F have enumerated tho 
most interesting and noteworthy. I feel sure that you and all 
your readors will agree with me, from even this meagre account, 
that Japan_has shown a spirit! of enterprize worthy of our ad- 
miration. Personally T have heon mnch struck by the clever 
way in which tho Japanese have adopted and adapted all and 
just thoso ideas of European scientific forestry best suited to 
their climate and conditions, 

Fvnnouan. 


THE GOVERNOR OF MADRAS ON FOREST CON- 
SERVANCY. 


“Tun third and the last thing we respectfully venture to invite your 
Excellency’s attention to, is the hardship caused to the ryots and 
inhabitants of the up Ghant Talnq by the introdnetion of forest 
conservancy. The ways in which this system has affected our con- 
dition are too many to be fully enumerated now, It hes thoronghly 
affected our live stock, which mainly constitutes our wealth. Our 
euttle have always been used to free and unrestrained grazing in the 
forest, Now that they are prohibited from entering the reserves, this 
moro rostraint bas tended to the denth of larga numbers, Until they 
become inured to the eystom of being tied up at one place, and fed 
there, even supposing that it were possible to do so, we must be losing 
out cattle in large nombers, The next difficulty is that of preventing 
those irrational beings from trespassing on the resorves, ‘This, in fact, 
takes away a good deal of our time, Tho third difficulty is how to 
get fodder for these at home, and so on. It is a known thing that we 
generally take our meals, not in dishos end cups, but on leaves, In 
this country we depended on the leaves in the forests, and now this 
thing of our daily wants having been reserved, every soul is ina sad 
plight, when he goes to bis meals, He docs not vee where to find 
Joaves, It is no exaggeration to say that leaves for taking meals are 
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here being brought from the forests in such large quantities every 
day, that many poor old men and women, too old to do any hard work, 
used to go to forests ‘to faich some leaves for sale, and conld thus 
pull on with thei khves. Now the conservancy system has deprived 
them of their means of’ livelihood, and the bulle of the poor inhabi- 
tauisof one of their di necessaries of life. We have laid somo of 
our grievances, even of our pastoral and cottage life, 80 to speak, and 
trust that “Your Excellency will gracionsly take these things into 
Denign consideration end remedy the evil, We respectfully bog to 
conclude with an expression of our heartfelt thanks t6 your Excellency, 
for the opportunity thus given us of submitting thé ‘sorrows of our 
heart directly to one Sovereign, as your Excellency is.” 

Lastly, you speak about the forests.” Well, gentlemen, T am 
sure the more intelligent of, you do not imagine that all the dreadful 
things you speak of, are going to happen, Certain pieces of forest 

~ or jungle are in conrse of being turned into “ Reserved Forest,” after 
fall inquiry into And: safe-guarding of all your rights, ‘The simpld 
fact of the matter is that things had come to auch a pass, that if 
ment had not stepped in, and said that cortain forest must be 

looked aftet, and managed on a reasonable system, you would very 
soon have had no leaves, and no wood, and no grass, Things were 
ing to rack and ruin, as fast as they could. I have been tratelling 
fomtho last week or two, chiefly with a view to examine the foresta, 
and fo eeo what is being done about tham, and I cau assure you that I 


do not think wo have stepped in an hour too soon, Utter destruction 


would very soon lave stared all cattle owners in the fuce, mud meiiy 
other evil’ consequences would have arisen. ‘Then, and very properlf 
you would have tumed on the Government, and asked why such 
‘Wanton and wicked waste wils permitted? To that question the 


Government could bave girenge antwer. You will have plenty of ° 
m 


wood land left to you where $ou can hack and hew to your heart's 
content, but the time will come:{ when unreserved forest has disappear- 
ed) that you will bless those who saved you from yourselves, and be 
uygommonly glad that the Government reserved certain portions of 
‘the forest from the general destruction to give you and your children 
fabl,’ and’ loaves and gross for your cattle, and « hundred othor good 
things which, if ie had allowed events to take their own course, would 
have been lost irretrievably.” 

The above extracts from ani address to Mr. Grant Duff at 
Palmavér and his reply shows tho great interest taken by tho 
Governor of Madras forest work in that Presidency, Tho 
complainis made by the people of Palniavér, in the North Arcot 
District, were mostly due to a misapprehension of facts, The 
proposod Reserved Forests aro still under settlement, and a 
most careful enquiry into rights, especially rights of grazing, 
is in progress, thotigh evon with a vast amowyt of proclamation 
it ix ditoult’ to persuade poople who havé claims, to mako 
tham properly aud get them properly enquired into. 

‘Tho question of leaves for plates referred to is ono which 
should properly have been made to the Collector, who will pro- 
bably Site the matter himself. The leaves atg those of tho 


t pars is Tam PuRJAD. =f AIT 


“Moduga,’ the Butea frondosa, and their collection is certainly 
not likely to do much harm even in- the most strictly guarded 
reserves. ries 

It is much to be regrotted, in the interests.of Forest Conser- 
‘vancy, that the Collector, Mr. A.J, Stuart, who has done so 
much for forestry, and taken such intorest in the work of the 
Department, is shortly to retire. ‘There are not many Civil offi- 
cers in Madras who have done so much for forestry as Mr. 
Stuart, and all we can say is that we hope his successor will bo 
as good a forester as himself, : 

© Governor has lately visited several of the forests and 

plantations in the Cuddapah and North Arcot Districts, and has, 
:we understand, heen much interested by what he saw. He haa 
seen the Red Sanders in its native wilds and in plantation, the 
evergreen forests of the Pallampet valley, tho rocky but still 
“fairly well clad slopes of Horsleykonda, and the scrub junglos 
of the plateau of Madanapalle and Palmayér. 

Ho has now gone to see the Forest Reserves of tho Pulney 
hills, and in September intends to visit the teak forosts of the 
Anamalais. ° 


é BEES IN THE PUNJAB. . biker 


¥ sd ik 
Ar the Calcutta International Exhibition were exhibited speci« 
mens of the bees and honey of several districts in. the Punjab, 
and the original district reports which accompaniod tho speci- 
mens have now been published by the Rovenue and Agriculture 
Depariment of the Government af Indin, "Tho boos exhibited 
were from Murree, Rawalpindi, Hazara, Multan and Basbahr. 
In Mursee and Hazara bee kocping 1 largely practised by 
native villagers. The hive i p hollow oylindor of clay, varying 
from 8 to 20 inches in diametor, and proportishato in longéh to 
the thickness of the wall of the house in which the hive isto bo 
kept. Tho hive is built into the wall, the outer‘end being cloted 
up with exception of a small entrance hole, and the inner end 
being covered with a screen of clay and matting or board. The 
hive is prepared in April, and cither g swarm is procured and 
ehut up in it for a few days, or else thé'mouth is smeared with 
honey, girh, or Bhang, by which a wild swarm is soon attracted. 
Tho comb is constructed in the course of 15 or 20 days, and in 
it the young bees aro reared, becoming full grown in May, when 
they swarm off elsowhere, leaving the old bees in possession. 
‘These now bogin to fill the combs with honey, a process which 
is completed by October or November, and finally, the honey is 
removed after opening the inner end of tho hive and stupefying 
‘the bees with the smoke of burning cloth or tobacco or cowdung. 
The quantity of honey produced varies from 2 to 12 scors per 
hive, and tha honey is propared for sale by straining the mass of 
2 3a 


ee 
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combs through a cloth. Of the two kinds of bees the larger 
only are domesticated, except in and near Rawalpindi, whore the 
small boo is kept in the same manner as the larger bee of 
Murreo and Hazara, The small bees build their combs on rocks 
or trees, and are said to fill them both in the spring and in the 
aulamn, producing young twicoa year. In Multan only tho 
small bees are found, but the District Report seems to show 
that those are of two kinds, one with stings and one stingless, 
and thnt the bees of both kinds produce honey. During the 
‘cold weather they hibernate in fissures of walls and treos, but 
for the rest of the year they work actively, filling their combs 
with honey both in spring and autumn. They are not domestic 
ated or hived in any way, a fact duo chiefly to the presence of 
numerous enemies in the shape of hornots, flycatchers and such 
Hike ; and tho bees seldom remain long in one place. 

In the Bashahr hills fear Simla five species of bees are 
known, of which only the Yoong species is domesticated. The 
Yung resembles the common ‘ish bee, is easily hived and 
tamed, and produces a large return in honey and wax. It is 
only found in temperate climates and where the rainfall is eufti- 
cient, and its range is between 5,000 and 12,000 feet elevation. 
Tn tho upper valleys of the Sutle} the Yung bees aro domestio- 
ated in specially built houses, in the walls of which are numerous 
recesses, each with a small entrance hole on the outside, These 
contain tho swarms, which are either attracted to the hive by 
rubbing it with 2 sweet paste, or are caught in boxes olsowhoro 
and then brought in. Each house or collection of hives is placed 
under a man’s charge, whose duties are to prevent excessive 
swarming, to keep the apiary well socked, and to guard it from 
tho attacks of bears, martens, hornets, wasps, and caterpillars, 
Tho honey is extracted in Octobor after smoking out the bees, 
enongh being left in the hives to support. the ‘bees during the 
winter, Tho yiold of honey from an apiary often amounts to 50 

niga ‘maunds, and large quantities are used in making an 
intoxieating liquor much consumed by the people of the neigh- 
hourhood. The other varieties of heas ara nat damosticnted, 
but their honoy is taken whenever found, and that of the Bung 
ras or Humble bee is said to he of very superior quality. Beo 
kopping is largely practised also in Kashmir, and in some 
pars especially i Lar, every native has several hives in his 

mise, 


A PIONEER OF FORESTRY IN MADRAS. 


&r,——Can any of your readers throw any light on tho stato- 
ment mide by Sir Goorge Birdwood in his note on the Indian 
exhibits at tho Edinburgh Forestry Sxhibition, which was 
2a follows — 
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& Bofore 1848 no check whatever had been imposed in India on the 
recktess clearing of tho primoval forests for cultivation, and no heed 
was talcen of the effect such clearing, partienlarly on the slopes of 
hills, would have on the rainfall, In 1848 Major-General Frederick 
Conyers Cotton, O.8.L, then a Captain in the Madras Lngineers, 
urged on the Madras Government the necessity for taking some im- 
metiate steps to preserve the forests bordering on Coimbatore and 
Cochin from farther denndation by the reckloss wastefnlness of the 
native contractors who farmed the forests for the supply of teak- 
‘wood for the Bombay dockyard, On his reeommendation Colonel (then 
Lieutenant) Michael, C.8 L., who had had opportunities of observing 
forest conservancy on the continent of Europe, and who, as an ac~ 
complished Shikari, hed a wide prantical acquaintance with the forests 
‘of Southern India, was appointed to give effect to General Cotton's 
proposals, Colonel Micheel organised an establishment, opened ont 
roads and timber elips down the mountain passes, and soon scored a 
financial euceose, Tis efforte in providing efficient conservancy wore 
far more important, It became at offee apparent that it was better 
in the interests of the State to preserve the magnificent. natural forests 
of tho Presidoney than to raise an immediate revenue from them ; and 
the first step talon in thie view was to lease an extensive teak tract 
from the Zemindar of Colangode, and to buy up all his minor con. 
trneta with timber merchants. The whole of the Southern forents 
the Madras Presidency, down to Cochin and ‘'ravancoro, were thus 
placed, and have over since remained, under strict conservancy. A 
system of cloaring belts of brushwood to preserva the young sap- 
Yngs from fire was also introducad, the hill tribes being employed in 
the work ; and in this way the destraction of the principal forests of 
Southern India was most opportunely averted. 

“Within a few years the advantages of those measures, and the 
great, success of Colonel Michaol’s work, were so clearly seon, that 
tho Court of Directors, who had just then been so strongly im~ 
prossed by the report of tha British Association, sanctioned the 
extension of General Cotton’s echome to the remaining forests in the 
‘Madras Prosideney, and, in short, inaugurated the organization of the 
regular forest department, not only in Southern India, but for the 
whole Indian poninsula and British Burmah. Abbut the same time 
Colonel Michael, whose health had been underinined by seven years 
of incessant exposure to the dangers of forest life, when little was 
Icnown about healthy or unhealthy eoasons in tho jungles, was forced 
io retire from his appointment, the work of which was taken up by 
Deputy Surgeon-General Hugh Cleghorn, M.D., aa the first regularly 
constituted Conservator of Forests in the Madras Presidency.” 

Tt is curious that before this we have heard very little of the 
claims of Colonel Michael to bo considered as the pioneer of 
forest work in Madras, and to ‘have provided for an efficiont 
conservancy.’ So far as I have ever heard, Colonel Michael 
morely had a sort of roving commission to ent: timber for the 
Public Works Department in the Anamali forosts, and this he 
did, combining the work of felling trees with a considerable 
amount of ‘shikar.’ Perhaps, however, somo of your renders 
can throw some light on the subject and (ell us what the gallant 
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Colonel, who afterwards, when he got tired of shikar and the 
Public ‘Works Department, held various employments under 
the Government of Madras, and especially that of Military 
Secretary, really did for forsst conservaney. tsounds like a jek 
to find Sir Gaorge Birdwood suying that owing to Colonel 
Michnel’s energy * the wholo of the Southern forests of Madras 
wero placod and have ever since remained under strict conser- 
vaney.’ It looks very muchas if a little mutnal admiration 
society had heen started at home, and it will be very interesting 
to ascortain facts, 
Enquirer. 


ENSILAGE." 
TO THE EDITOR, “INDIAN FORRSTER,”” 


Sm—In November last I pitted some common gtass in a pit 
made as follows -— 

All of wood with falso bottom and false sides, the space (8 in- 
ches) between the two bottoms was filled with saw dust, as were 
also the spaces (4 inches) between the two wallings. ‘The box 
measured inside 4’ x 4’, ond depth 6 fect, This was nearly fill- 
ed with grass, and a weight of some 25 owt. was put on top. 
Tho mass of grass sank very gradually, but continued sinking 
for a very long time. 

The pit was oponed on tho 27th March. Tho top from 6 to 
8 inches was bad, and the sides for about 1 inch, 

The rest of the ensilge was in perfect condition, and was 
readily eaten by bullocks and ponies, I think this experiment 
will set at rest the question as to whether ousilage will succeed 
in this country or not. 


Tavoy, Barns Buna, 

28th March, 1884. Cuartes W. Pannen. 

P.S.—I forgot to say that the pit was built under my house, 
and was therefore porfectly protectod from all rain. 


A viny sucecessful oxperiment in practical onsilage was recent 
ly made at Allahabad, by Major General Macpherson. ‘The rank 
yogetation growing ona plot of grass land, about an aere an 
area, was eub down in August 1853, and packed in a pit dug 
in the ground 20 feet long, 10 feet wide and 8 fect deep. Cone 
tinuous and heavy rain fell during the operation, and most of the 
grass was dripping with moisture when put into the pit. The 


* Wo must apologise for the delay which has occurred in publishing this letter, 
‘which ig entiroly dus to an oyersight on our part—[ED.} 
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Ra-arrorgstiye oF Ineianp.—Dr. Lyons, the junior member 
for the City of Dublin, sets a useful example to his fellow Irish 
members Sy the ardour with which he has thrown himself into 
the very practical subject of the re-afforesting of Ireland. Conn- 
tris pass through several stagos in the matter of forests. When 
anew region is being sottled trees are treated as enemies. Not 
even the law of beasts of chase is granted to them. The solo 
thought is how soonest and most completely to destroy them 
root and branch, At a later period their value begins to be 
aupreciated for fuel and building. Their fate is then harder 
than before, A colonist leaves them intact on the hills and 
. wastes ; lumberers and timber merchants pursue them relent 
lossly ta their last refuges, and at length a day comes when the 
wood, hated or coveted, has all disappoarad.  Foroign timber is 
naiarally dearer than home-grown by the cost of transit. A- 
broad the same ravaging agencies have been at work ; and the 
foreign supply tends to become as scanty asthe native, At this 
point a counter fashion often grows %p, ‘and timber is planted as 
an article of commerce to replace the indigenous forest. To- 
wards the commencement of the prosent century many landown- 
ers in this island planted on a vast scale for profit, In Scotland 
Chief Commissioner Adam set the example, and Sir Walter 
Scott popularized it by his pre-eminent literary and social in~ 
Hacnod, "A conequencs has been that both ja Beatland and ia 
England woodlands continue to abound, though even here, in 
Sir John Lubbock’s opinion, not at all sufficiently. . In Ireland 
the character of the cultivation and the demand for land wrought 
hayoc with the ancient forests, to which the huge deposits in the 
Dogs testify. When more recently the tenure was occasionally 
modified, and some great proprietors looked to pastures and 
razings for thelr returns, sheep and exon, proved as Tainens to 
the interests of timber as peasant farmers. Only in a few scat- 
torad instances was tho improving and mercantile instinct among 
Trish landlords turned in the direction of new plantations for 
profit. There is, however, a third stage in the national views 
‘on forests ; and some Irishmen, as some Spaniards and Italians, 
and many Getmans and Frenchmen, have at last reached it. 
Observant men have discovered that forests are something better 
than obstructions to farming, or even than the raw material of 
window frames and railway slecpors. Whore they have never 
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been known the land is found to be a desert ; where they wore 
and no longer aro, or where they are ceasing to be, evidence 
exists that the climate has been changing for the worse and the 
soil beon losing its richness. In Spain and Italy since the moun- 
tains have been denuded the streams hava been lesa fortilizing 
in stmmer and more addicted to mischievous floods during the 
rest of the year. The extremes of cold and heat have boon 
‘more violent, The productiveness of tho ground has diminished, 
Dr. Lyons, Mr. Mitchell Henry, and other patriotic Irishmen, 
have noticed similar results in’ Ireland ; and they trace them to 
the same cause. Re-nfforesting is the latest panacea for Irish 
misfortunes ; and it has more to'recommend it than most of the 
other nostrams which have been proposed. 

At the invitation of ‘Dr. Lyons, though at his own expense, 
‘Mr. D. Howitz, who holds the office of Forest Conservator in 
Denmark, has been examining the resources and the need of 
Ireland for forest cultivation, Ho has surveyed its mountain 
ranges, its moors, its lakes, and its rivers. His experiences and 
conclusions he has ombodied in a report to Dr. Lyons, which 
has just heen published as a Parliamentary Paper. His deli- 
berate judgment agrees with the surmises ‘which had already 
been formed. Swamps and morngses are created in Ireland from 
the want of trees to drink up the superfluous moisture. Trish 
rivers inundate the districts they traverse because there are no 
forests on the mountain tops to arrest and retain the autumn 
and spring rains. In summer there is a dearth of water because 
tho trees are gone which would havo served, each, as a reservoir. 
A tree is advantageous in a double way ; it is like a camol in its 
power of imbibing an enormous quantity whon water is abun- 

lant or auperabundant ; like a camel it keeps the store for a 
time of scarcity. Irish agriculture, by its system of straight 
drains, which Mr. Howitz entirely disapproves, has acted as if 
water were poison instead of nutriment. In the past by felling 
the mountain woods, and in the present by planting no succes- 
sors, it has done worse by tapping the supply at its source. 
Trish fruitfalnoss, he warns the nation, is ly being drained 
and washed away into the lakes and'ieas ; and no preparation 
has been made to replenish it. The folly is, in his estimation, 
the more inexcusable that the island presents the especial con- 
ditions for rendering forestry easy and beneficial. On the hills 
the soil is still able to feed all the trees which can be put into it, 
Out of tho twenty million acres in Ireland he reports there are 
at lonst fivo millions for tho most part waste, which might be 
planted with a reasonable certainty of profit. Irish wastes on 
the mountains and in the valleys ara, he considers, of a different 
order of fertility altogether to tho Landes, or the Pyrenean and 
Alpine slopes, on which re-afforesting is being conducted with 
indisputable gain, Ireland would, ho is persuaded, grow valu- 
able timber, instead of the commoner and cheaper kinds. A list 
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appended to his letter to Dr. Lyons enumerates 36 conifers, 38 
dociduous and hardwood troes, and eight sorts of bushes, which 
could he grown to advantage. The varieties could be selectad 
with regard to the rendiest local uses for the wood. He has 
drawn tip from porsonal inspection an elaborate scheme for plant= 
ing a hundred. thousand ‘eres. overy year for tho next 80, 
By tho end of 30 years a plantution, he’ reckons, comes to full 
prodnetive eapacity, without respect to the previous incident 
al returns from brushwood and saplings. At 30 years of ago 
he calculates: that tho cost per acre will have been at highest 
£20 ; thogpvorage annual profit at lowest he pits at present 
prices, ak ¢-pound? Probably, as the demand for timber, of 
which’ England yearly imports ‘two hundred and ninety million 
cubic feot, is rising, and the area of supply has been continually 
narrowing, the profit may be much larger. At present most of 
tho five millions of waste pay not a penny of rent ; the residue 
yields less than sixponce an acre, Mr, Howitz’s Iusiness is to 
account for the alleged deterioration of [fish soil, and to explain 
how that propensity might he checked and the wilderness bo 
utilized. Hie anust, te admitted to haye executed his task very 
satisfactorily, How his plan is to he set going is a separate 
uestion, which the most skilful forester cannot settle, An 
rishman’s frst and spontaneous assumption, when a means of 
enriching his country is suggested, is that tho State ought to 
rovile the capital. ‘Mr. Howite’has accepted this doctrine 
from his Irish informants, and speaks of an advance of the 


-ngecssary fans by the Government as if that were a thing dow 


termined, Tho one fund which could he employed for the pur- 
pose is the Tramwaya fund, which the House of Commons was 
good humanred enough to vote in spite: of financial protests, 

Many calls are being already made upon it, and it would hardly 

‘o fur towards the fulfilment of the ambitious programme 
sketched by Mr. Howiiz. But there aro great Irish proprictors 
who might have the public spirit to make the experiment. On . 
whatever scale the enterprise is tried, and however the expendi- 
(ura may bo urranged for, the re-afforestiug ought ut ull events 
to bo effected on a regular plan and principle, Mr. Howitz 
erowns his report by insisting that on all accounts a Forest 
Department will have to be established to control both the opera- 
tions and the outlay. 

‘Mr. Howita is an onthusiast, as all pioneers in a good causo 
must be, He is inspired by his theme to pass an oulogium on 
the seclusion of the forests he exhorts Ireland to plant, the brac- 
ing purity of their future air, their freedom from formal restraint, 
ithe content to which they would shape the national mind. Cer- 
tainly a delightful contrast is suggestod in his report between 
the bare melancholy rocks, quagmires, heaths, and potato patches, 


* which divide so much of modern Ireland among them, and « 


Jund of foliage and hanging woods. Byes the most jealous of 
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encroachments on tho indefensible title of Irishmen to starve at 
home can scarcely spy out malico and covetousness in a design 
for reclaiming barren hill tops in a manner likely to benefit not 
moro their capitalist owner than his cottar neighbours, In 
England, at any rate, where fewer susceptibilities have to bo 
soothed, and the Sixle need not be importuned for the requ 
capital, it is strange that Sir John Lubbock’s and Mr. Howits’s 
precepts should be slow in making converts. Throughout tho 
country plenty of land exists unfitied for all cultiyittion except 
troes, and without a plantation upon it, Plintations in a region 
like England yield a rent, if not.enormang, exempt from most 
of tho eaprices of climate, and gathevadwith to depéadenca on 
tenants and litilo on Inhourers. Of all sorts of landownership 
there is none with fewer vexations and with more exqnisite 
enjoyment. But forestry is an art; and the fact has only been 
Jatoly comprehended. Its inenleation would not have been neces- 
sary now had not Englishmen formerly imagined that they were 
all born with the knowledge, and heen tinght their error by sed 
experionce. ‘Tree cultivation requires an appronticeship beyond 
farming, and us much as engineering. ‘The planter plants for 


His puny ve; 
rance for a 
grave responsi 
correcting the ignorance which renders it burdensome, not for 
refusing the soil its rights—-The Times. 


Prorzorioy or Wain Binns 1 Ixpra.—In a paper read hefore 
tho Hast India Association, by Mr. Rohert H. Elliot, on July 
11th, oveur the following remarks :— 

Tet me state the measures necessary for preserving the birds 
of India, and also for promoting theit increase, in parts of the 
conntry where, from the absence of woods, but few birds at 
present oxist. ‘To attempt to framo a measure suited to the vary= 
ing conditions that oxist throughout our vast Eastern Empire, 
would entail so much discussion, and consequent dolay, that the 
jntroduetion of such an Act would prohably be contemporaneous 
with the destruction of the last specimens of the bright-plumaged 
pirds of India. Ib is obyions, then, that the only practicable 
course open is to instruct the subordinate governments to frame, 
and at once put in foree, rules suitable to their own territories, 
as for instance, was done in the caso of the early forest laws. 
‘As far as the people generally are concerned, there wauld he no 
objection to bird-preserving, for 2 wo have seen in tho case of 
the peasantry of Mysore, they are woll aware of the valuo of 
birds as insect-eaters. After about a year from the date of the 
enforcement of preservative measure’, the exportation of skins 
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and feathers should be grobibited, as this would most cffectively 
aid in checking any attempt do evade the Jaws. 

But ta promote the increndg of hirds, and spread them thrangh- 
out the length and breadth of’ the land, is not less important than 
to prevent their destruction, and in order to effect this, plarita- 
tions should he formed on’ the waste lands of overy’ village. 
Buch plantations woul at onco shelter the birds, provide fuel (ro 
the saving of the manure now used for that purpose), wood for 
building and agricultural purposes, shelter for grass and crops, 
promote the conservation of water, and effect. a general ameliora 
tionof ‘th climate, Let me now briefly allude to bird-presery- 
ing, from habvenus poirit of view. 

m examining the return of exports and valte of feathers and 
skins, we are at once struck with the fact that the Government 
has not only heen so negligent of tho agricultural interests of 
India as to sanction tho desiruction of vast numbers of taluablo 
insoct-eaters, but, in addition, has bea 
the exporters (I say “exporters, am ft 
catchers get mere wages) of the feathers large sums of money 
which ought to have found their way into the Imperial Exchequer. 
The Government, as many of you ara no doubt aware, preserves 
wild elephants, and derives from them a source of profit. On 
awhat principle, then, it may well he asked, has it given away a, 
much more valuable product of our forests—bright plumaged 


#. “birds? Had these been treated ag State property—which they 
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undonbtedly nre—and had a close time been ostablished, and a 
eertain proportion of the birds heen caught annually by tho 
Government, comparatively speaking little harm would have 
resulted, and the State would have obtained an annual source of 
revenne. Now, of course, after the melancholy destruction that 
has taken place, even if the measures I have suggested were at 
once adopted, many yonrs must elapse before it would be pradent 
to attempt to derive a revenue from the birds. But when they 
become very numerous (which they certainly will if plantations 
are formed as I propose), I seo no reason why a revenue might 
not be derived from them. We have remarked on the destruc~ 
tion of bright-plumaged birds in other countries, and it is clear 
that as the work of éxtermination extends, the price of skins and 
feathers must much inereaso, so that it is almost certain that, at 
some future period, a small annual take of birds would yield to 
tha State a considerable sum. To show what the Government 
Ins already thrown away or rather presented as a ptentinm to 
the exporters, I may say that if tho exports from the other ports 
at all correspond to thoso from Madras (and there is no roason 
to suppose that they do not), it would be a moderate statement 
to say that, within the last ten years alone, the State has sacri- 
feed half avmillion of pounds sterling. 

‘We have now seen that the advantage of birds is undoubted, 
ond that their preservation demands immediate attention. Nor 
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“have I over heard but one chjectjou.pade to proserving, and 
that was founded on incorrect a pone Tt was alleged by 
the objector that to stop the destthetion of birds wénld be to 

diminish the means by which wild}‘or hill tribes exist, So far 
as Lean discover, such tribes do not destroy bright-plumaged 
birds. They are generally caught by Bhelias—wandering gungs 
of vagabonds, who plunder whatever they can find, and often 
make bird-catching a shield to other and more objectionable 
designs. Suck vagabonds existed before the fradé it feathers 
aroxo; they will equally continue to dp so aftét’ ifs suppression, 
or after they themselves have abolished the trade by extortnirjat- 
ing Gwhich thoy assuredly will do if wnckeoke!) the Hright- 
plumaged birds of India. rete 

Finaily, let me remark on the neod for ostablishing a elose-time 

for the protection of game-birds, Every civilized Government 
preserves thom, with the exception of that of India, which with 
two unimportant exgeptiops, allows them to he destroyed in any 
way, and at any seat the your. Ta:ddt-thus, is, of course, 
simply to extinguish’a Walunble source of food. The almost 
absolute extermination OF ‘game-birds (which live largely on in- 
sects, it may be observed) has alroady been accomplished in 
roany parts of India, As fo the rapidity of this extermination, 
T ean inyself’ bear witness, ax Pea-Fowl, Junglo-Fowl, Spur- 
Fowl and tho Imperial Pigeon, havo been almost exterminated” , 
alorig the Western districts ef Mysore. When last in India, I, 
saw during a thres monily, visit one specimen of the Imperial 
Pigeon, which I regarded as a curiosity. Tho shrill call of 2 
Tungle-Cock, once such a fumiliar sound, is no longer to be hea 
and the extermination of this bird has been accomplished with a 
completeness I could never have é¥édited had I not had ample 
opportunities of observing the fact, Towards the close of last 
and the hoginning of this year, I drove through upwards of one 
hundred miles of woodland without seeing a single specimen, 
ihough I may mention that one was seen by my servant. As 
rogards Pea-Fowl, from inquiries I made from the natives, not 
a specimen is supposed to oxist in the neighbourhood of my 
plantations and for many miles around.” I can only regard it a 
folly and a crime thus to permit the extermination of gamo~ 
pirds throughout the land. Had a close-time been established 
they would have yielded annually-incteising supplies of food, 
and, in the case of some of them, valuable feathers, But I have 
probably said enough to show that game-birds, as well as birds 
sought solely for their plumage, ought to bo placed under the 
protection of the State. 

Prompt attention is needed in order to extend throughout 
tho length and breadth of India thosa woods whieh are nec 
cossary for tho use of man, and birds, and the amelioration of 
the climate. Not less attention is required to preserve and 
promote the increase of those birds which so largely aid in 
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preventing an injurious increase of insectelife. Tet us, then, 
la what we can to represent the cause of nature, and endea- 
your, on behalf of the beautifnl and useful wild birds of India, 
to bring about a measuro for the restoration, and preservation, 
of that balanee of nature which has heen, and is now being, so 


grievously injured by the negligence of the Indian Govern- 
ment.— Pioneer. 


Timper For Tea Boxes rv Crina—The Ceylon Government 
Gazette oontains further Consular Reports on the timhor used 
in Ufforent districts of China for tea boxes. Mr. J. P. Hughes, 
of Shanghui, stated — . 

‘The tea chosts mado at Shanghai are comparatively very fow 
in number, tho great bulk of the tea boing packed in chests 
mado in tho interior, The wood generally used in Shanghai 
is a aort of pine known as “Shanmu,” probably the Cunningha- 
‘mia sinensis. Tt inghietly imported from the Province of Fokien, 
and is different from that used for the tea chests at some other 
parts in China, The wood is cut into suitable lengths and stored 
ina dry place tfor at least a year, and sometimes two years, 
Deforo use. Groen wood is rarely used, as it invariably ine 
jures the tea, causing # distinct pine favour known in the 
trade as “woodinoss."” I am informed that this flavour has 
Heyer heen found in Congou tea, but occasionally in the kind 
Feafled Ping Suoz. ‘Tea is packed up-country genorally in chests 
made of the wood of the “Fung” tree, by which name maple 
is generally understood, but it also applies to tho Liquidambar, 
More precise information on tho subject of country-packed tea 
will no doubt be supplied from Hankow and Kinkiang. The 
storing of the wood in a dry place for at least a year, no doubt, 
deprives it of the objectionable turpentine odour, which itself is 
far less prominent in some pines than it is in othors. But 
Consul Oxenham of Chinkiang reported — 

The result of enquiries shows that the willow tres most com- 
monly furnishes the wood used in China for making tea chosta, 
It is cheap and abundant, is easily sawn into boards, holds nails 
well (not splitting when they are driven in), and does not exer- 
cise any corrosive action on tho lead lining of the chests. Pine 
wood, which is equally cheap, has been also tried, but is found 
to be mnstitable for the purpose : it does not hold the nails, 
splits easily, is Hinhle to exude turpentine and injure the lining, 
and when now shrinks and cracks. 

Other woods, such as the chesnut and Huai or locust tree 
(Styphonlobium), nro also equally available for the purpose, but 
are gonerally too scarco and dear to bo much used, In a fow 
places, however, where such trees aro abundant, they aro ocea~ 
sionally used, but never for long, as they are valuable hoth for 
ornamental and ediblo purposes. Now if hy “ willow,” the or- 
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dinary willow is meant, we foar the information will ba of little 
practical use to ua hero, But tho “willow” in question may. be 
a treo suitable for growth in Ceylon, and we have no doubt Dr. 
‘Trimon will address himself to this subject, We cannot forget that 
Mr. D. Mortis of Jamaica wrote of Ficus Benjamina asthe 
Ceylon willow.” Consul Jamieson of Kinkiang reported :—~ 
am informed that the wood universally used in this district 
for the above purpose is that known by the natives as the Fung 
tree, The Fong appears to soncaspnd: to the gonus Liguidam= 
bar, of which thore aro several varieties. I am tmable to say 
which is the more common in this neighbourhood, but all appear 
to he available for tea packing, the recommending feature being 
that this wood imparts no flavour to tho tea, A large proportion 
of the best teas is exported from Kinkiang, the chests for which 
haye all boon manufactured locally for many yeurs, an L Inve 
nevor hoard complaints of any corrosive action on the lead lining. 

Finally, we haye a report from Officiating Consul Foster of 
Tameny, in favour of pino, thus =— ‘ 

Soaioned common pine from the mainland portion of the 
Fokien Provineo is the wood most generally used within this 
Consular District for making the chests in which tea is exported 
to foreign countries. 

Note that the pine is well-seasoned, 


Tho Gazette contains a correspondence on this subject. Write 
ing to the Colonial Office (London) on 29th March, Mr. Thiselfom’ & 
Dyor states :-— 

Sir Joseph Hooker would remind you that Pinus sinensis, the 
wool of which is apparently largely used by the Chings forthe 
Purpose, answers extremely well for plantutions in Hongkong 
anal on the nelghbouring Chiaose mainlend, and it bas boon 
recently introduced by His Excelleney Sir J, Pope Hennossy 
into Mauritius, It is worth consideration whether its experi- 
mental cultivation might not be attempted where suituble land 
is available in Ceylon. 

Mr. Thiselton’ Dyer had written to the Foreign Office in 
November 1883, as follows :— 

I am desired by Sir Joseph Hooker to inform you that en- 
qniries have been addressed to the Royal Gardens from Ceylon 
as to the nature of tho wood used in China for making tho chests 
in which tea is imported into this country. It isa matter of 
considerable commercial importance, a3 in some cases Indian Tea, 
has proved irretrievably damaged on its arrival in this country. 
owing to tho corrosive action of the wood on the lead lining of 
the chests, The toa has consequently been unprotected from 
damp, and has further been deteriorated by a flavour communi- 
cated by tho wood. 

Under these circumstances, Sir Joseph Hooker is of opinion 
that it would be well worth the trouble, if the Secretary of State 
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should think fit to invite Her Majesty's Consuls in those parts 
of China from which tea is exported, to inquire into the mutter 
and report, as far as they arc uble, as to the nature of the wood 
most generally in uso. Perhaps the attention ui Dr. Hance, 
whose knowledge of Chinese botuny is s0 extensive and aceurato, 
might be particularly directed to tho question. 

‘ho reply from tho Foreign Office on 28th Murch, 1884, 
was :— i 

With reference to the letter from this Department of the 5th 
of December lust, I am directed by Earl Granville to forward 
to you herewith, for the inspection and use of Sir Joseph Hooker, 
& sample of the wood that is said to bo exclusively used at 
Foochowfoo for making the chests in which tea is exported 
thence to this country. 

In forwarding this eamplo, Her Majesty’s Consul at that port 
states that it is the eommon pinewood of China (Pinus sinensis), 
and is produced principally in Tingchowfoo, a prefecture of the 

rovinee of Pabjien in the north-western direction, several 
Prnwtred miles to thé north of Foochow, where timber of this des- 
cription grows in great abundance and is brought down the Min 
river in rafts, like those seen on the Rhine, 

Mr. Sinclair adds that this wood is also greatly used for coffins 
in preference to any other on account of its consistoney and 
durability. 

Now if Pinus sinensis oan be grown in Mauritius it can double 
Jess be grown in Coylon, But if itis to compete with our suitable 
indigenous woods, it ought to grow readily and auch, Por 
haps Dr. Trimen can give some information about it? We have 
sought in vain for ony notice of Pinus sinensis under that name. 


Tt does not soem to have been introduced into India ?—Indian 
Agrieulturist. 


Haarrnvurrss oF Forrsts—A mountain cliff, a wall, or a 
forest, ara tho natural protection against the wind. In this res 
pect the forast can not Io twithout henofeial effect on the adjacent 
country ; the young growth of trees flourishes, sereened from 
the force of the wind, the arable land develops itself better, 
sandy meet an impassable barrier, and the noxious influcnee of 
tho dry winds is turned aside. It is, then, indisputable that the 
forests exercise a salutary influence on the temperature of a 
country, ‘The sanitary condition of man and iho domostic ani- 
mals, as well na the growth of cultivated plants, depends on the 
olimate of the loculity. The fertility of a country depends on 
its supply of forest land ; for om this depend the foundation of 
soil, the precipitation of dew, the fall of rain, the steady current 
of rivors, tho mitigation of the evil influences of unhealthy 
winds, and the growth of vegetables in tho fields and mea~ 
dows.—Scnacnt. 
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Ftaly—When the Apennine and Sabinian Mountain range and 
its slopes were covered with its natural growth of trees, the now. 
detested Roman Campagnas, which constitute tho largest part 
of tho Pontine swamps, were a beautiful section of country, 
They were then adorned with sumptnous summer tesidenoss, 
villas, parks, flower and fruit gardens of ihe oman aristocrats 
After the destruction of the forests, tho whole region becamo 
unhealthy, and almost absolutely uninhabitable on account of the 
malarious gases emanating from the'soil. Formerly, these were 
absorbeil by the leaves of numerous trees ; now they fi the air 
and infect even the very heart of St. Peter’s oternal city, 
Within a few yoars a portion of these swamps have been plant- 
ed with eucalyptus trees, and they have had a wonderful effect 
on the healthiulness of the atmosphere, and poople now rosido 
in these parts during the summer, where but a short time ago it 
was impossible to live. Tho eucalyptus tree is now baing in- 
troduced into tho ovorglades of Florida in order to purify tho 
air in those unhealthy regions of the State—Prmrs, 


Hanover-—In_ Hanover, 2 province of Prussia, there are 
00,000 acres in the government forests, and the cost of working 
and all expenses, “£130,000 annually ; the receipts £300,000, 
and the profit £170,000. Hero the steepest and most rocky 
sides of the hills are all covered with forests, which have been 
created by the labors of tho Forest Department. In many such 
places, where even the fow handfuls of soil placed round the 

‘oung tree had to be carried some distance, it is not contended 
that the jireé plantation ‘will yield a pecuniary profit, but the 
improvement in climate by the retention of the moisture, end 
the reclamation of largo tracts, formerly harren and unproduc- 
tive, is taken into account ; besides which the dropping of leaves 
and neeiles from the trees will, ero long, create a soil and vegata- 
tion, and insure the success ‘of plantations in future years.— 
Privrs. 


Frmense amount of Water given to the Atmosphere by Trees.— 
Tho amount of moisture given out by trees is immense. In 
some trees the upward rush of moisture from the roots is 
very powerful, ‘The workmen in shipyards frequently find in 
the centre of a teak log a core of sand 50 or 60 fest’ long, an 
inch in diameter, and hardened toa warthodike consistency, 
which has been ‘carried and deposited there by the sap in its 
upward course, 

‘A few years ago a number of scientists of Now England 
made a calenlation as_to the amount of water given to tho 
atmosphere by tho “Washington Elm,” Cambridge, Mass. 
They calculated that the leaves of that tree would cover ovor 
200,000 square fect of surface, and that they gavo out every 
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fair day during the growing season 15,500 Ibs,, or 73 tons, of 
moisture —J. B, PEASLER. 


The Rain and Forests—There is nothing of grenter importe 
ance to the agriculturist than rain at the proper season and in 
proper quantity ; and science has demonstrated that the forests 
of a country aro potent in the regulation of storms, tho forma- 
tion of clouds, and the deseént of rain, Any thing which vitally 
affects the interests of tho farmer and producer affects the whole 
State, -and demands the earliest attention of the people’s ro- 

resentalives.— New York Report of the Commissioners of State 

arke. 4 


The Pine Tree— 
Old as Jove, 
Old as Love, 
Who of mo 
Tells the pedigree ? 
Only the mountains old, ; ‘ 
Only the waters cold, 
Only moon and star, 
My edovals aro, . 
Tire the first fowl sung, 
My relenting boughs among, 
Hire Adam wived, 
Ero Adam lived, 
Tire the duck dived, 
Bre tho bees hived, 
Biro the lion roared, 
Ho the eagle soared, 
Light and heat, land’and sea, 
Spako unto the oldest treo. : 
—Euenso : “ Wood Notes.” 


The tremendous unity of the pine absorbs and moulds the 
life of a race. The pine shadows rest upon a nation, The nor- 
thern peoples, century after century, lived under one or other 
of tho two great powers of the pine and the sea, both infinite. 
They dwelt Amidst tho forests as they wandered on tho waves, 
and saw no end nor any other horizon. Still the darks green 
troes, or the dark, graen waters jagged the dawn with their 
fringo or their foam. And whatever elements of imagination, 
or of warrior atrength, or of domestic justice were brought down 
by the Norwaginn or the Goth against the dissolutenoss or degra 
dation of tho south of Europe were taught them under the green 
roofs and wild penetralia of the pino—Rusars: “ Modern 
Painters,” 
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Prvzs.—Tho short clay pipe formerly used by smokers has of Into 
‘years been to a great extent supplanted by the wooden pipe, the 
manufacture of which is now an important industry, Some 
interosting information respecting these pipes is given m Consul 
Inglis’s trade report on Leghorn, whence the material for making 
wooden pipes is now largely exported. Similar works aro also 
to be found at Siena and Grosseto. Selected roots of the heath 

* (Brice arborea)—preference being given to the male variety— 
re collected on the hills of the Maremma, where the plant grows 
Iuxuriantly, and attains a great size. When brought to the 
factory the roots are cleared of earth, and any decayed parts are 
cut away. They are then shaped into blocks of various dimen 
sions with a circular saw set in motion by a small steam engine. 
Groat dexterity is necessary at this stage in cutting the wood to 
the best advantage, and it is only after long apprenticeship that 
a workman is thoroughly efficient. Tho blocks are then placed 
ina vat, and enjeciod ton gentle simmering for a spaco of 
twelve hours, During this process they acquire the rich yellow~ 
jsli-brown hne for which the best pipes are noted, and are 
then in a condition to reccive the final turning; but this is 
dote elsewhere. The rough blocks are packed in sacks contain= 
ing forty to ono hundred dozen cach, and sent ubroad, princi 
pally to France (St. Cloud), whero they aro finished into the 
famous @.B.D., or “pipes do-braytre,” known to smokors in 
England under the name of “briarwood” pipes. The produc- 
tion of this article is considerable, four hangs turning out about 
sixty sacks per month, Consignments are also made to England 
and Germany ; but, the Anti-tobaceo Association will be glad to 
hour at present the demand is said to be rather slack—Timber 
Trades Journal. 


AverrantaN Towmans—It has repeatedly been asserted that 
Anstralia is deficient in timbers suitable for building and 
other industrial purposes, but the assertion is utterly without 
foundation. ‘On the contrary, the various colonies, especially 
New South Wales, aro rich in timbors of every possible deserip- 
tion, many possessing a beautiful colour and grain, rendering 
them eminently suitable for decorative woodwork. ‘Among the 
moro plentiful of the New South Wales timbers are the follow 
ing :—Ironbark, generally used for railway purpowes and girder 
deams for buildings, Tho retail prico is 2s. 6d. per euble foot 
for girders, and £1 5s. per 100 superficial feet for sawn timber, 
Grey gum, generally used for building purposes, palings, and 
fencing, and is relaffed nb 18s. por 100 superficial fect. Marsh 
box, generally found in rich marshy ground, and is used for 
hailing purposes ; prieo 18. per 100 suporfioinl fect, rola. 
Blackbutt, greatly used for all kinds of house and. ship-buildin, 

purposes, and also for streatepaving. cubes price 1A. per 100 
suporficial feet. Spotted gum, mostly used for shipbuilding, 
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owing to its long longths and bending qualities ; prico 18s. por 
100 superficial fect rotail. Mahogany, used for fencing and 
general purposes, is ommsidered to be able to stand a long time 
under ground ; price 18s. per 100 superficial feat retail. Tule 
low-wood, one of the best timbers for building purposes that ean 
be obtained in the Colonies, having a.gromy nature resembling 
Indian teak, and sells at about the same price as ironbark. 
Blue gum, ‘greatly used by wheelwafghts, and also used. for + 
genetal purposes, and belonging to the host class of tipher 

gfowing in this colony ; price 18s, per 100 superficial feet 

retail, Colahipl pine is largely used for all rough purposes in 

house building and box making, and also for flooring boards, and 

sells at present at £12e. per 100 euperficial feet retail Zember * 
‘Trades Journal. : 


Gasorn’s Temas Truntns.—Mr. Lowrie has'tiritten to point: 
ont that in Ajmir Cordia Rothi has a heartwood, and that in? « 
C. Rohit‘ anit C,, MasLeodi-the rings of the heartwood differ 


from the ‘annual gings, 5 feck Se 4 
These facts aré not given in Mrs Gamble’s “hook on Indian 
‘Timbors. We shall be glad to receive specimens 6f theso woods: 
from Mr, Lowrie for the Dehra iin Forest School Sollection, 
‘ ae = : 


+ 2 eee 

We have noticed a resolution of the Government of’: India 
dated the 16th of August, under which it is ordered that’ all 
officers drawing a pay of Its. 250 and over, whether gazotted or 
not, are entitled 1a the gratuitous medieut nitendanes ab their 
‘own residences from Cll Surgcons, and that gazetted as well 
as other officers drawing less than Rs. 250, aro not entitled to 
gretuitons medical attendants, except in the ense of Proba- 
toners ander the Statutory Civil Servi Rules, and Apaistant 
Superintendents of Police drawing less than Rs. 250 bmonth.” 
It isa great pity that Sul-Assistant Conservators of Forests + 
were nob ingbited in the list of xceptions, considering that hy 
the natuto oftheir work, they ake specially exposed to malaria 
and other causes of disease, : 


nee —— ee 
“We hoae that Messrs, Shuttlowonh, Fry, Fuchs, Mainwaring 
‘tt 


“and Wroighton of the Indian Forest. Departmént, aro serving 
as jurors on the Edinburgh Forestry Exhibition, 
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THE BABUL MEADOWS OF THE SHOLAPUR 
DISTRICTS. 


(Concluded from page 399.) 


Cuarrer IIT. 


Babul Plantations. shall now proceed to give my expe- 
Tlenee as to the various artificial ‘methods of rearing babnl 
meaows, ‘The following methods have been tried by mo in 
several places in the “reboisement” of the Shelapur District— 
1st. Broad-casting the seed. : 
2nd. Dibbling sccd into propared pits or unprepared 


ground. 

8rd. Plough lines of a few feet breadth and from 6 to 12 
fect apart. 

4th. Ploughing, harrowing and sowing tho Jand as for an 
ordinary crop. 

Broad-casting —Of the first system I have but little to ro- 
mark, it isa very simple and at the same timo a very safo sys 
tem if the soil is fairly good and the land rigorously closod, but 
it doos not show qnick returns, and can ‘not be looked upon’as a 
plantation in tho strict sense of tho term, Broad-casting, how- 
ever, is n good and safe systom I repeat, and may be employed 
advantageously on semi-demmed as well as entirely denuded 
areas. It also is of great uso in assisting natural regeneration 
under old reserves. 

Dibbling—I cannot say as much for the second system, I 
havo found dibbling suecaed fairly well in semi-denuded forest 
Jands, scrub jungles, and in gaps of young plantations worked on 
the fourth system. I have nevor seen it n stiecess in bare and 

exposed lands. In fact I am thoroughly convinced that dibbling 

‘on those waste lands which have not a tree to afford shade or 

protection from the wind, sun and other climatic and meteorolo- 

ical influencos, is a waste of Inbour and money. And as we 
= flave in the Deshi talukés about 90 per cent. of our forest land 
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to reboiso, to do it in this way is uscless. T may be wrong in 
inference, but the above is a fact, The cause I believe is 

this, ‘The system only permits of a fow secdlings springing up 

together in bunches, 80 far removed fram another That they in 

no way hasten the growth of the fittest, or protect each other 

from the climatic and other influences above noted. If trans- 


planting fair sized secdlings of Iabul were possible, it might he 
otherwise, but this mode of 


longh and aniinals drawing itis unavoidable. Gn dented lands 
have fornd that it is but of doubtful success, owing perhaps to 
the intermediate blanks which render it open to the same draw- 
Tucks as dibbling when employed on open and bare tracts of 
land. T cannot say that T have not seen it succeed, for it has 
sueceoded, but a neighbouring fringe of trees or an extraordina- 
rily fertile soil with plenty of moisture has been the accessory #0 
the success. The broader the plough lines the greater the success, 
and consequently Tam led to the beliof that it is best to plongh 
the whole area and go in for the fourth eystem, which is “ par 
excellence” the best way to rear babul fora quick return, 
Entire ploughing.—The fourth system must necessarily be 
carried ost on Innds which are entirely bare of lignified forest 
growth, ay the whole land bas to be ploughed over. It is no 
use, in the face of the enormous bare areas existing, rushing 
to a somi-reboised tract of land and there introducing the sys 
tom, though I would not absolutely deprocate clearing a piece of 
waste land required for a fuel reserve in a certain locality near 
a railway station or town, or for any other special purpose, For 
tho sake howover of tho general principles of reboisement I think 
tho host land to choose for this species of plantation is a bare 
plete of land of the deep black entton sol, or the sandy deposits 
found on tho river sides. Having fixed this kind of land as it 
aves the quickest and Ingest revinno hereafter, it should be 
longed and eross plougtied in the mouths of December and 
january, it should then be cleared of all prass and roots. ‘This 
rubbish should be piled in heaps and set fire to. The ashes can 
thon be scattored over the ground or left, where they are, for 
thofr quantity is very insignificant, The ground should bo har- 
rowed once and even twice, as I find the more the soil is worked 
the better are the results.* If the soil be only indifferently 


© Well ventilated soil is invaluable for babul plantations, and I would sa} 
‘indispensable. One has only to see the results on the ballast of pal formec 
Tinea of railway, ¢. 72, Dhond and Manmad. ‘The Resident Engineer nt Sholapur 
showed me a wonderfal example of germination and growth of this nature, 


a 


t, 


* tree seedlings, but not with ranl 
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worked, the growth, if it ever appears, is poor, similar to thnt of 
the former systems, and gets choked in spite of any amount of 
weeding. This naturally leads me to infer that tho babul seed- 
ling demands a large quantity of one of the constituents of tho 
atmosphere, and that it does not wish to divide nourishment with 
any ranker vegetation, as it invariably gots the poorer share, and 
cannot therefore grow as rapidly as it might. Tt is true that 
young babu! seedlings grow very well with certain other timber 
i weedy vegetation, 

‘After harrowing, tho drill plough, as used for jowari in the 
Sholapur District, should be brought into use with the first 
showers in June. The lines of seed should be as close as those 
used for the above cereal, and the seed should be sown very 
thickly. The thicker the better, for as soon as the first branch- 
lots meet, the possibility of grass and weeds growing ix mini- 
mised, and from this point the growth increases most rapidly. 

Best seeds to be used.—It will be necessary to notice fore 
that the seeds should be obtained ont of some neighbouring 
sheep pen, as they germinate and also grow the quickest of any 
during tho first year. Seeds soaked in water for 24 hours at, 
about 200° Fare often used, but they, as well as others subjected 
to other fantastic processes, ara not to be relied on, as they do 
not germinate at once in even tolerably reliable quantities, conse 
quently many places are left in a bare and clear condition, 
and that the growth of such a plantation is slowor is at once 
evident. 

Weeding.—In ton days or a fortnight from sowing, the seed 
should have germinated and sent up its two primary leaves, 
and within a fortnight of this, or one month at the latest, a 
first weeding will bo found necessary, This will genorally bo 
about the middle or end of July, nothing more will be needed, 
if tho germination has been tolerably successful. However, 
‘even in tolerably succossful cases a second weeding should take 
place in October ; when, given that the plantation is on the 

‘ood soils above referred to, the seedlings should not be less 
than 2 feot in height. They will sometimes be as much as 3 
foot. This second weeding has the effect of loosening the upper 
soil, caked by the heavy showers of the monsoon, and of permit~ 
ting air to reach the roots, thus giving a spur to the growth, 
which is remarkable during the cold weather. I have known 
cases where it attained 6 feet in height by March. The growth 
thon seems to rest until the next monsoon, when it again shoots 
upwards, arriving at its second and third monsoon at 10 and 
14 feet Tespeetively. . 

Thinning——At the end of the fourth or fifth monsoon it 
will be found that the growth bas passed the foliage height, and 
is about 20 to 25 fect, This is the time to make the first thin- 
ning. The small babuls which have succumbed in the struggle 
can then be cleared out and used for fencing or fuel purposes. 
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Besides this, 5 candios of living trees per acre can be cut out 
for cart shafts. The thinning should not be carried out too 
hardily, as T havo found that babul grown quickly, as I am now 
explaining, will, if too strongly thinned at first, he easily blown. 
down, ‘the fret thinning should therefore spread over the fifth 
and sixth years of its growth. In the fifth year as stated above 
5 candies, or 1} tons, can be removed por acre. In the sixth 
year 15 candies, or 54 tons, After this tho plantation ‘should 

stand quiet for about 3 yoars. : 

In 5} yeurs 7 tons ‘of wood have been cnt out per acra, 
and T estimated in one plantation near Barsi, of exactly one acre, 
that the remaining wood weighed about 50 canilies, or 18 tons ; 
from which I drew the inferenco that under especially good 
circumstances of soil such as the above, that 4} tons per acre 
and per annum was the averago yield for the first 6 years. It 
cannot, thorofore, be oxpecting too much to place the average 
annual yield at 5 tons por acre and per annum, for the term 
of tho babul’s prime say of 45 years. 

Now 5 tons per annum would, at Rs, 4 por ton, price in 
forest, bring in Rts, 20 per annum and per acre ; or in 45 years 
ene acre would yield Rs, 900; but this sum cannot be looked 
upon as tho cléar profit. The following amounts must be de- 
ducted from it to arrive at the not profit — 


18. ALP 
Ront of 1 cra best cotton soil (jirait) lost to 

Government by being in forests, @ Re. 1 

per acro for 45 years, ... and wn 4500 
Cost of plantation per acro— RS, AL Pe 

Plonghing and harrowing, 90 

Bowing, w.. ans 


‘Wooding, ... ited we 4 80 
Cost of temporary fence of thorns for two years, 
to protect permanent quick fenoe, of an averago 
700 fect per nero— RAL Pe 
Per 100, @ Rs. 2 first yoar, 
» @Re, 1 second year, « 
Cost ‘of quick fonce, @ 8 annas per 100 feet, 8 
Thinning the same every 3 years, for 45 years, 
@ 8 annas per 100 fost, wn BD 
Cost of felling 5 x 45 tons, @ Re. 1 per ton, | 225 


en wo 
eo oo 


Cost of supervision inappreciablo, 
Total outlay, Rs., i. 862 0 0 
Net gain, Rs.,... 588 0 0 


This gives as nearly as possible Rs, 12 per acro and por 
annum after paying all costs, It will be seen that the very 
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largest estimate possible is made for expenditure. The plough- 
ing, &e., will never in any soil exceod this cost. The fencing 
T have calculated 23 being required on two sides of a specialacre 
of 2 guntar by 20 guntar, a very unlikely event when some 30 
or 40 acres aro being treated in this way. 

It might be argued—why do not the natives take np a 
cultivation yielding so mach? Tho fact is, they cannot afford 
the outlay in the first place, nor could they wait so long for a 
return, for it is naturally in the latter years of the babul’s 
growth that the revenue makes the average so high. 

Mr. Morarji Goculdas, late Member of Council, consulted 
me on the point of revenue from babul, and he was convinced, 
that it would bo paying in the end, so for tho parposo of sup 
plying his weaving and spinning mills at Sholapur, he bought 
up suitable lands and commenced plantations on the plans I 
explained to him. Sinea his sudden death in 1880, the work 
which was at first pushed forward energetically has relaxed, and 
results are not satisfactory, but this is no matter of surprise, 
when as I understand, the revenue from sheep grazing among 
the babuls is a temporary prize, that the present agonts of the 
mill cannot forogo. 

Associates t9 Babul—I have said nothing of associating 
other species with babul in plantations. I haye hithorto strictly 
tihered to a pure babul plantation on the richest soil, but cir- 
cumstances arise when the best soil cannot be obtained, or that: 
paris of the soil are suitable to babul pure, and parts are not. 

Effect of Soile on species—I have found that if the black 
soil gets shallow in parts, the best thing to do to insure 
success, is to mix bor CZisyplan jujuba) with the babul seed, 
tho growth of the babul doos not appear then so stunted, as 
when it is by itself. Should the soil be extremely shallow, and 
the murrum crop out in parts, the bahul may just possibly be 
able to grow hore and there amongst hor, sirris (Acacia odora- 
dsima) and nim (Melia Azadirachta) ; those latter grow romark- 
ably well on the shallowest soil covering murrum, 

Again, tho soll mn change rom black to the caloareous 
white soil. Babul will never do anything hero, but the above 
named species thrive uncommonly well, with tho exception of 
the bor. Therefore in making babul plantations special atten- 
tion ehould be paid to the changes of the soil, &er in order to 
provent gaps and breaks, This cin he done, by having at hand 
a certain quantity of the three above named spocies as associates 
to the babul. 

Further remarks relating to rar. 341 strongly deprecate, 
except for general objects off reboisement, ploughed planta- 
tions in strips. 

In the Lat case, the whole soil is not utilised, and the pre- 

paration is really a vory small factor in the cost. 
2ndly. A very large quantity of the trees on tho outer edges 
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of the strips grow extromely crookedly, and as 
they receive the most light, they are invariably the 
largest in diameter, They consequently damage 
tho straightor ones in the centre of the strips ay 
cramping, and in many eases eventually killing 
them. It is extremely injudicions to éut these 
outer trees, owing to ‘the large gaps they make, 
hence the death of the centre and straighter. 
Srdly. The system is not natural, one never scos natural 
growth in strips, 
4thly, The labour of weeding is greatly inoreased during the 
first year, owing to the vegetation between the 
strips. 
Sthly. The soil is not ventilated enough, 
Palue of Babul in Porests—The average prices of wood in 
the different talukds of Sholapur varied very much whilst 1 was 
in tho Districts, It sold in 1881, in tho forests of the 


Sholapur taluka for Re. 2-8 per candy of 784 Ibs. 
Barsi Re. 1 


” » ” 


Madha 1 
Karma) O4g > ‘ 
Pandharpur ,, y ity ” 


In the Nagar Districts the prices attained in the forest re- 
serves for the year 1883 were— 


For Nagar Taluka, 


. 1-6-0 per 784 Ibs. 
» Shrigondeh ,, 1-9-0 


oo» 


Sheogaon 1-40 
» Rahuri 180) 3} 
>» Ropargaon ” Loo 5 


Cuarren IV, 


Cuttings in Babul reserves.—Having shown thus far the best’ 
means of procuring a good babul meadow, and how it should 
be treated up to 6 years of aga, T will now proceed to show 
how the same traot of babul should he treated up to maturity, 

T have said in tho sixth year, that a thinning of about 15 
candies per acre should take place. Tho choice of trees is here 
a very delicate operation, for on those that are left depends the 
moxiinnm growth being kept up. This is obtained by reserving 
as much as possiblo all the young trees that show a marked ine 
crease of growth over their associates, 

‘State of reserees after thinning. Caro should be taken in eate 
ting out the thinnest stemmed trees, that no largo gaps are 
caused. The heads of the reserves should be so far freed, that 
they become clearly separated from one another and do nat 
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touch, unless moved by a tolerably brisk breeze. When the 
thinning is finished the sunlight ought to be soen on the ground 
in a regularly diffused mannor, and hot in large patches. 

Cleanings ‘during thinning for Lenefit of the associate species. 
At the’ thinning in the’ sixth year, it will be often found 
necessary to assist nlm and sandal trees in the reserve, for they 
are more valuable than babul, and generally found associated 
with it. They will have beon passed in growth hy the babul 
whether sown’at the same time, or germinated in its shade from 
seeds dropped by birds, Though they will grow for a certain 
time in its shade, they will, if nob freed. at tho sixth year, stop 
growing altogether, or grow in such a way as to unfit them for 
future use. ‘Therefore the babul trees immediately covering 
them must be cleared out without hesitation, leaving them a 

od sky hole to escape by. This is the only case in which a 
large gap in the upper growth should be made, The gap will 
be Closed before the next thinning, which should bo in fie ninth 
or tenth year at the latest. 

Choice’ of trees to fell in thinning—From the above it will 
be seen that in thinning the following trees should fall : 

1st. Those that show the least signs of longevity and 
strong growth, 

Qnd. Those dominating the more valuable species, such 

as nfm and sandal. Besides these the following 

“ trees should also be chosen in preference to others 

for the axe, 

8rd, All trees that haye been seriously injured and which 

are showing signs of any physical decay. These 

signa can be at onc detected by ascertaining 

whether the tree has ever been barked or had a 

incipul branch broken. 
al dead trees. 

5th. All trees that have been blown down or bent over 
Woyond the power of recovering their position, 
One exception must be, however, quoted hero to 
this rule, and that is, when such trees are on the 
outer edgo of the reserve, be it by a river or any 
other open side, 

In the 1st case these trees act as.a safeguard against erosion 
of the soil, and prevent the inner trees from being in turn up- 
rooted and bent over. 

In the Ind case it is most essontial to preserve them, as they 
act asa strong curtain against the wind, which if it got easy 
neces to the interior would certainly not fail in blowing down 
a great number of other trees, expecially in the earlier years of 
their growth, when the great object is to obtain « good Iength 
of straight stem bofore developing tho lateral branches, 

Term and period of Thinnings—Thinnings of this nature 
should take plce once every three years, until the trees have 
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obtained say 30 yoars’ of age. After this age, until the trees 
are commencing to show signs of having lived their life, once in 
5 years will bo quito sufficient. The signs that indicated their 
age, Ihave always noticed were the e-appearance of a vory 
general growth of the young babul tinder tha elevated eavar of 
the older trees. 

‘When the above took place, I did not adhere to the ustal 
method of regeneration as taught in Continental Schools, he« 
cause babul docs not coppice, so I left the seedlings on the 

round, clearing away tho roserves in the annual fellings by 
Segrece: thus allowing the young trecs space in which to grow, 
the results were not a regular growth, as some parts sealed 
sooner than others. But with care and an eye to keeping the 
host socding troos where they are required for filling up gaps, a 
complete irregular growth can always be obtained. 

Treatment when. regeneration is complete-—Once the old ro- 
servos are all cut aut the young growth grows into 9 denso 
thicket, which, when it has passed what is termed its height of 
folingo, will again be open to the axe, 

feral Remarke-—It is, needless to say that I have not 
formed the above opinions on the same piece of babul forest 
from youth to maturity, but I have had ample cases of all ages 
to build my inferences on, The only drawback in this is, that 
Lam unable to give any figures ag to the amounts obtained at 
the various trimmings and fellings, as 1 have shown up to the 
sixth year ; this is entirely owing to the absence of any data to 
guide me as to the origin and previous treatment of these re 
serves, Some places were too restricted, and open to the various 
influences of an irregular growth. Othors again showed trees 
approaching death at about their 26th year, and yielding very 
little timber per acre. This amount of course “could not be 
taken, as the amount that might be cut off the ground from the 
‘time when regeneration has set in, to the time when the last 
reserve is fallod. Also what the’ triennial and quinquonnial 
thinnings will yield oan only be determined when it is absolutely 
certain that one is making such a thinning, and not a thinnin, 
merely in continuation of some dosultory kind of haphaza 
hacking that may have taken place two years before or ten. 
Had Lromained in the Sholapur Districts, I might have been 
able to give accurate figuros up to the ond of the rotation, 
but this was out of my power, Somebody else may hereafter 
fill up this gap. But I certainly think the treatment above 
pointed ont will ensure regeneration. 

Babul felling by digging As to the best means of fellin, 
the babul, This tree cannot bo said to be actually felled, 
it is at first dug up as far down as the tap root gives timber. 
The lateral roots are then cut through, and a push from the 
feller sends tho treo to the ground. This style of felling is, 
however, only applied to trees when they atiain 8 inches to 9 in= 


THR BADUL MMADOWS OF THE SHOLAPUR DisTRioTs, 449 


ches in circumference, under this size they are felled level with 
tho ground, the root timber not boing then worth the trouble 
of extracting. Some large trees have to be dug down & feet 
before sufficient root is cleared, and it has cost as much as Rs, 5 
to fell one tres, but thon the tree yielded Rs. 60 in revenue. 

Occasions present themselves often where it is best, expect 
ally with the larger tree, nui lo dig out the root, viz,, whon the 
tree is growing on a steep hank or on land open to floods or 
erosion. 

Babul barking —Whore there is a large town in the vici- 
nity of the reserve, it is very profitable to bark the babul 
and place tho bark under cover, ‘Tanners will give aa much as 
Ts. 8 por candy of 784 Ibs. for babul bark when fresh. If left 
on tho troo it sells for its woight in wood, The barking, in 
spite of the dry climate, nover seems to damage the wood by 
aplitting. 

? Precautions in fellinga—In felling babul, care should bo taken 
to lop such branches first, as will permit of the tree falling in a 
dosired direction, viz. not to injure tho surrounding or inferior 
growth, if any such exist, and has to be preserved, 

Disposal of the smaller branches for fuel—When the tree has 
fallen, the quick branches should ail be lopped off and stack= 
ed for fencing sticks. Then the slightly larger branches, up 
to say 6 inches diameter, should be lopped off and eut into 
fairly straight lengths, which should not oxceed 10 feet, over 
this’ they Become cumbersome to place in carts. For if 
contractor finds he cannot remove the fuel without culting i up 
on tho spot, prices suffor. ‘These branches, which are only of 
‘use for fuel, should be stacked in heaps neatly and squarely. 
Any fixed dimensions for length, breadth and height are not no- 
cessary, but tho stack should be neat and compact, as the wight 
can thon be caleniatel to a certainty, T generally allow that 
45 oubio feot fair packing, makes one candy of 784 Ibs., but if 
all the branches are very large, 40 cubic feot is nearer the mark, 

Disposat of larger Branches for fuel or timber,—The minor 
branches and thorns being now stacked, it remains to cut 
off the principal branches and number them separately, us they 
will invariably serve for other uses than fuel. Any that are 
rotten should be thrown on the fuel stack, 

Disposal of stem.—Thus nothing now remains but the stem. 
always advocate leaving it in its entirety, and not attempt 
ing to cut it up into pieces, which may be suitable for any 
fixed purpose. ‘The bidders know all its uses well, will turn it 
to the best account you may be sure, and will bid their est to 
get it ina fair eal, It should therefore be numbored along 
with the principal branches and classed under “logs.” 

Mode of determining weight oF timber-—The weight in cundiog 
of 784 lbs. of those logs is determined by the following for- 
mula — 

ou 
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GY XIX 
¢ is the cireumforenes in fect at the middle of the log, 2 is the 
length of the log in feet, 
‘Those mensuroments must bo akon most reaurately. 

Quicker method for determining weight.—The above formula 
is an extremely tedious means of finding the weight of cach 
log, and I as a rule substitute another, which gives the weight 
in maunds of 28 Ibs,, the result can then be easily transformed. 
to candies whon necessary, but.as a rule 90 per cent, of the logs 
aro less than one candy, hence the saying in calculation. Tho 
formula is oo 

ex 


7 “ 
‘There is a slight over estimate hero if wo take the first as abso- 
lutely correct, but as this is not the caso always, the latter can 
be used with a certainty of being very near the truth, if fractions 
of Joss than half a maund are discarded. 

‘It may appear strange that timber is not caleulnted by cubio 
measure but by weight, such, however, ia the looal systom, and 
must he adhered to for’purposes of comparison in prices. 

Maximum price of one cubie foot.—It will be seon that 124 eubie 
feet are supposed equal to ane candy, and the larger the diameter 
of tho tree, the more per candy is given. I have known it go 
up to Re, 1 per cubic foot, where the piece of wood woul be 
used for an oil mortar, which has a circumference of 10 feet. 

Cart shajts—In the thinnings, a great number of young 
trees 6 to 8 inches diameter at base suitable as cart shafts aro 
et out; these should not be ent up like the branch wood, but 
left in lengths of 15 feot and stacked separately, but in the same 
manner as the branch wood is for fuel, for by the weight the 
value is estimated. 

Grazing. —Now one word as to grazing in those resorves. 
If I had morely to state whether grazing should be allowed ar 
not, I should distinctly say no! but as grazing is an evil which 
has to be permitted, I have only to point out where it can be so 
with tho least detriment to the reserve. 

Prokibited animals—Sheep and goats ik is neodless to say, 
should never be allowed within the reserve at any time. ‘L 
neeil not give here the endless reasons for this, ‘To sheep and 
goats, elephants, camels, niles and asses should be added, 

Permissable animals —Oattle of the bovine species common 
to every villago, do the least harm, but they should not be 
permitted into a reserve, until the bark of the babul, nim, 
sandal, &c,, has hardened. I should fix this on the safe aide 
at 10 years of age, and allow it until tho timo of regeneration, 
say 40 years of age. The enitle onn thon graze for 5 months 
of the year without doing very much damage. Damage they 
will always caso; such as deteriorating the growth by what 
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Teall hammering the upper soil into a cake. Again, there are 
always to be found numerous plots, even in the most regular 
growths, far in arrear of the rest, and as they are too scattered to 
permit of fencing, damage is inevitable, 

Moana of minimising damage from grazing. —But as L remark~ 
ed above, if tho grazing be sold, say for 5 months, it will bo 
generally found that the damage is minimised. The cattle 
prefer ihe grass as long as it lusts, and it is generally all eaten 
up by November, and will not grow again until the noxt year, 
I think July to December the best months to give, This is a 
general rule, but I have found it advisable to let the grazing 
over 2 later period, sometimes from Qctoher to February or 
even later, when the ground was too moist to allow of cattle 
entering. | In these reserves of course the grass grows as a rule 
sven up to January owing to tho moisture. 

Sale of Babul pods, its consegnences.—Dnbm! pods should never 
‘on any account he sold to shepherds, even when the trees are ver 
largo, The damage that the shepherds do to the trees with their 
long bamboo poles is enormons. I have seen thom breaking 
even large branches in this operation, and the sheep which are 
supposed to be in the reserve for the purpose of eating habul pods, 
devour everything they come across, Liven the grass js hiterall 
pulled up out of the ground, and next year’s crop for the big cal 
tle thereby very mneh depreciated. ‘In Sholapur the Gowli 
positively refuse to buy grass that has been open to sheep grazing, 
they know it is worthless. Preserve the grass for the Gowlies 
and five times the revenue will be made that would he if given 
to sheep.* Babul pods will probubly at no very distant date 
form a large soureo of revenue from their sale for tanning put- 
poses. I have been in communication with a firm in Bombay 
this year, 1884, who are making experiments, and [ offered to lot 
them have ten tons at any railway station on the Dhond and Man- 
mad Railway if they fixed a fair prico, hut the offer was declined, 
at they do not seem to know whether it can be used or not. 

Sinco writing the above, I have noted that, given a fiold of” 

‘ood black soil, entirely free of lignified vegetation on which 
it is desired to make a habul plantation, that very good results 
can bo obtained by Renin sheep on it during the night in the 
months of April and May, if it is known that they are being fed 
on babul seeds. The following monsoon a thick carpet of secd- 
Hings will be found, Once these scedlings have sprung no sheep 
or goats must ever be allowed near the place again, ‘This sys- 
tem is remarkably cheap, but owing to the resorves being a3 a 
rulo extended in area and genorally partly covered with growth, 
it ig extremely dangerous and open to very groat abuso when 
put in practice. 


RF. 


* L have proved this clearly ia my report on the grazing of the Sholapur Diss 
trlets of 1880-82, beri eas o 
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PROGRESS OF FORESTRY IN INDIA. 
(Continued from page 410). 

Tux total area planted with trees of all kinds in the provinces 
immediately ‘ender the Government of India n sgregated 83,000 
acres on the 81st March, 1882, In the Prenidenaine of Madras 
and Bombay also largo areas have boen planted, and cultural 
oporations of all kinds progress vigorously wherever forest man~ 
agement has been started in India. In addition to the regular 

lantations there has been much sowing and planting in the 
Forests in order to ail: natural reproduction ; the areas thus 
operated upon, however, are not included in the figures here 
rocorded. Brond-cast sowing of seed, without any previous 
preparation of the ground, has not hitherto yielded good results, 
‘Attempts have also heen made to favour the growth of the more: 
valnable, by cutting back saplings of the less valuable kinds. 
The cutting of climbers isan operation peculiar to India, Many 
forosts;-when first taken in hand, aro found to be full of these 
large climbing ehrubs, the stems of which, as thick as a man’s 
thigh, but as Hexible aga rope, were scen winding round the trees 
or hanging upon them, while the dense foliage of the climber 
completely smothered the crown of the tree. Teak and sal ara 
frequently attacked in this manner, and the result is stunted 
growth and irregularly chaped stems. Tho eradication of these 
ereepors hns genorally been ono of the first operations when tho 
protection of a forest was taken in hand, and in many of tho 
tore valuable forests they havo boen eradicated. When a sys 
tomatic treatment of the Indian forests was first attempted, it 
was found that in most cases those forests which were accessible 
were exhausted, and that only those which were remoto and 
difficult of access contained timber and other material fit for 
sale, The necessity of inaking these forests available by improv- 
ing the export lines and other means of communication forced. 
itself early upon the attention of those who were charged with 
their administration. In Burma, where the teak timber is 
floated down from tho forests, large areas had fortunately heen 
protected by natural obstructions in the streams, which prevented 
the export of the timber growing above them, In 18bs opera- 
tions were commenced to open out these obstructions by blasting 
the rocks in the rivers, and ever since that time this work has 
been steadily continued. 

In Ondh, Captain E. Wood, the Conservator of Forests, com= 
monced early to divide tho forests in his charge into blocks, and 
eo to arrango the lines which separate these blocks that the: 
might bo used for the export uf liber. The value of the Oud 
forosts has been groaily enhanced by the complete system of 
roads (about 900 miles in length) which have thus been made. 

Large forests cannot be managed without a well considered 
methodical plan of working, and the first step in this direction 
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ia tho preparation of good topographical maps. At the outset 
jt was necessary to he satisfied with maps of a very rough kind 
mere sketch maps, As operations progressed and more nc- 
curate maps were required, it was possible in some cases to use 
the work of the great Indian Survey, but frequently special 
maps wore needed ; hence in 1872 it was found convenient to 
organise a special staff for the survey of forests, and this waa 
done by Mayor F. Bailey, of tho Royal Engineers. This staff, 
though employed exclusively for forest work, is under the su- 
pervision of the Surveyor-General of India. 

Tho necessity for regulating the working of the forests by a 
carofully devised plan of operations was felt long before accurate 
maps were available. ‘The first working plans were necessarily 
of a yough and preliminary kind, and intended to provide for a 
short series of years only. Thus the Burma Forest Report for 
1862-63 contains the outlines of a plan for working the teak 
forests in that province during a period of twelve years, , This 

lan was revised in 1868, and again in 1880. For one-of the 

Enost sal forests in the Eastern Duars—the Buxe forest—Dr, 
Schlich, while Conservator of Forests in Bongal, proposed (in 
1873) « plan, laying down the work to bo done during a period 
of oight years. In the sama manner, the working of forests in 
other provinces was regulated by proliminary working plans 
drawn up for short periods, The necessity of employing a 
special agency for this purpose has now heen recognised, and 
for the provinces under the Government of India the control of 
this most important branch of work has been entrusted to the 
Inspector-General of Forests. 

‘t will now he well to give a brief account of the staff of 
officers employed for forest administration in India, In 1864 the 
writer of the present paper, who sinea 1846 had heen Conserea= 
tor of Forests in Pegu, and later in the whole of British Burma, 
was appointed Inspector-Gencral of Forests, in order to advise 
the Government of India and tho Local Governments in regard 
to the organisation and management of forest business. This 
appointment is now held by Dr. Win. Schlich, who joined the 
Indian Forost Service in December 1866. The chief’ forest 
officer of one forest circle is styled Conservator of Forests, In 
several provinces thore is only one circle and one Conservator. 
On tho Ist January, 1884, there ware fifteen Consorvators, 
vin. — 

Tn the Presidency of Madras, 
Bombay 


we 2 Conservators, 
Ys 8 


1 


” ” a 
n Province of Bengal, * 


Hs n North-Westand Oudh, 3 : 
hy 3 Punjab, oe ae e 
Ks Central Provinces, 1 3 
‘ » British Burma, 2 ; 
” ” Assam, 2 1 ” 
” ” Berar, 1 
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Each forest circle is divided into a number of divisions, each 
division forming the charge of a superior officer, who is styled 
Deputy or Assistant Conservator, Divisions are subdivided 
into ranges or oxecutive forest charges. The éxtent of ranges 
varios exeoadingly, according to tho grentor or less importance 
of tho forests comprised in them, and according to other cir- 
cumstances. Eventually an area of 20,000 acres, or 30 square 
miles, will probably be found to be as much as can well be 
managed hy one Dxecutive officer or Forest Ranger, though in 
special cases, stich ax large plantations or other forests intensive= 
ly worked, a Ranger can only manage a much smaller aren, 
Ty Ins noon stata’ thatthe agen of Kesecyed Poreots on Bob 
March, 1882, amounted to 30,000 square miles ; hence, if the 
organisation were completo, the executive management of this 
area would require a staff of 1,000 Forest Rangers or wood man- 
agers, Ranges are subdivided into beats in charge of Forest 
Guards, whose duty is confined to the protection of the forest. 

The Indian Forest Service is thus divided into these main 
branches—the Controlling or Administrative Staif (Conser- 
vators, Deputy and Assistant Conservators) in charge of forest 
circles and divisions the Executive Staff (Forest Hangers) in 
charge of ranges, and the Protective Statt’ (Forest Guards) in 
charge of beats. 

Only the Controlling or Administrative Staff is reoruited 
from Groat Britain, while tho officers of the Executive nal Pros 
tective Staff are all natives of Indi The number of Conser- 
vators, Deputy and Assistant Conservators, in all parts of British 
India doos not exceed 150, and it is not likely that this mmnber 
will be mnch increased in future. Of these appointments, some 
will always be filled hy the promotion of Forest Rangers, nae 
tives of India, who have distinguished themselves as Executive 
officers, so that the number of candidates required annually 
from Great Britain to fill vacancies is limited. Since 1867 great 
attention has been paid tu ile selection and professional educa- 
tion of the candidates destined to fill appointments in the Cone 
trolling Staif. Tt has been recognised that the enndidates 
selected must possess 2 thorough knowledge of pure and applied 
mathematics tp to and including plane trigonometry and the 
binomial theorein), and of selected branches of naturel selene 4 
and that before going out to India they must make themselves 
familiar with the administration of large forest domains in thoso 
countries where extensive areas of State and Communal Forests 
are managed according to a regular system. 

Tho formation of the Government forest domains in India, and 
the organisation of thsir management, has been a large under- 
tuking, and the progress which has heen mado in this work could 
not have been accomplished had the experience gained in forest 
administration in Europe dot been utilised ; and in futuro it will 
he necossary to maintain at intimate connection between forest 
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administration in India and in those countries of Europe whera 
scientific forestry is basod upon the experience of centurics, 
Climate and the species of trees are different in India, but the 
principles upon which systematic forestry is hased, are the samo 
in all countries, and the aim in future must be, as it has been in 
the past, to build the system of forestry in India, not upon the 
ideas and theories of individual men, bat upon the reanlts which 
long experience has furnished in those countries of Europa 
where sciontifie forestry is oldest and best understood. 

So far regarding the officers of the superior stuff, upon whom 
mainly rests the responsibility of building up forost administra- 
tion in India. In. ‘he case of officers of ‘the Protective Staff, or 
Forest Guards, what is necessary in order to ensure efficiency 
are local knowledge, a strong constitution, active hubits, honesty, 
and general intelligence. “Higher qualifications are required 
from Vorest Rangers, and for the purpose of training candidates 
for the large and important staf of Forest Rangers, a Forest 
School has been estublished at Dehra Din, in Northern India, 
to which four forest divisions, situated in the plains and in tho 
hills of the Himalaya, have been attached, The arrangement 
is that eight months in the year are devoted to practical work 
jn the School forests, while the remaining four months, during 
tho slack season in summer, nro devoted to theoretical instruc 
tion in mathematics, the natural sciences and forestry, All 
candidates are taught surveying in the field and in tho office, 
and Major Bailey, who organised tho Forest Survey, ls boew 
appointed Director of the Forest School. As the students at 
the Forest School come. from Burma, Assam, Madras, Oudh, 
the Punjab, and from other provinces, where they all speak 
different languages, it is necessary to’ give the instruction in 
English; and it has becn scttled that no candidate shall be sent 
up from the different provinces who has not received a good 
general education, Recently a lower class has boen established 
for those who do not aspire to the Forest Ranger's certificate” ; 
these men are taught in the Hindustani language, and they 
study for the certificate of Forester, a class intermediate be- 
tween Forest Rangers and Forest Guards. 

At an enrly date the necessity of providing handbooks for 
Indian Forest Officers was felt. “Tn 1856 Dr. Gibson brought 
out a handbook to the forests of the Bombay Presidency. “In 
1861 Dr, Cleghorn published his ,well-known work on the 
“Forests and Gardens of South India.” His successor in 
Madras, Colonel Beddome, commenced in 1809, and completed 
jn 1878 his “ Flora Sylvatica of the Madras Presidency.” In 
1874 appeared tho “Forest Flora of North-West and Contral 
India,” which had beon commenced by the late Dr. J. Lindsay 


* This is a mistake, as the men who abtain the Foreater’s certificate are eli- 
ible for Rangerships'12 months after leaving the Forest School, { Ep.) 
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Stowart, Conservator of Forests in the Punjab, and which wis 
completed by Dr, Brandis. In 1877 was published the Forest 
Department Code, which was intended to regulate the. conduct 
of businoss and the rendering of accounts. in tho same year 
appeured the “ Forest Flora of British Burma,” by the late 
Sulpiz Kurz, Curator of the Horbaritity ag the Calcutta Botanic 
Gardon. A’ general Manual of Indi 
out in 1981 by Mr. 18. Gamble, 
in Bengal, and now Congergstorfin 
Madras Presidency sand in 1882 two mdgt fing ‘anuals 
for Forest Officors wore published by Mr. Bade@P3wll of the 
Bengal Civil Service, who for many years had heen Conservator 
of Forests in the Punjab, and who in 1873 and 1874 had been 
acting as Inspoctor-General of Forgsts to the Government of 
Indias Tho fret of those works Afbats of the Lend Revenue 
Systems and Land Tenuros ofeBritish India ; and the second is 
a Manual of Jurispredence for Forest Officers-wiz., a treatiso 
on the forest law and those branches of the general civil and 
criminal law which are connected with forest administration. 

A sketch of the management of the Crown forests in Eng- 
land, of the woodlands gr private estatos in Scotland, and of 
forest management in Gorniany, Austria, and France, is con- 
tained in two asoful small volumes (published in 873), and 
written chiefly by Major Campbell-Walker, now the Conservator 
of Forosis in the Southern Cirelo of the Madras Presidency, 
with contributions by Mr. Gustav Mann and by Major Pearson. 
An excellent little book on Sylviculiure by one of the Profos- 
sors at the French Forest School—the late M. Bagnoris—was 

ublished in 1882 by Messrs, H. E. Fernandes and A. Smythios, 

oth attached to the Dehra Dtin Forest School.” A handbook 
ou the organisation and valuation of forosts on tho,Continental 

stam was published in 1883 hy Mr. J. 1, L. Macgregor, an 
offer in tho Bombay Forest Service, Besides thefe handbooks 
and manuals, numerous reports and ther official documents on 
the subject of Indian forests have appbared. 

In July 1875 Mr. Baden-Powell snd Dr. Schlich issued the 
first number of The Indian Forester, pbich was commenced 
as a quarterly magazine, and is er monthly yeriodical 
on Indian forestry. This journal, Whicf was edited by Dr. 
Belilich until 1878, and by’ Mr. Gamblo nfl 1882, is’ now in 
the hands of Mr. W. Ty, Fisher, tho Deprity-Director of the 
Forest School, and officlating. Ditoctor @rig Major Bailey's 
absence in Europe. oe ? en 

‘The object of ‘The Forester wos to supply @-modiyni“for the 
inter-communication of ideas, and the oud of olsorvaiidny 
and experiments ; and not only has this objoct been, acgomplish- 
ed, but those who have contributed to its paggs have given 
material help towards building up a system of scientific forestry 
in India. One of the grent wants felt at the outset was n uit 
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Ygble terminology, or a collection of technical terms required for 
this branch of applied science so recently inttoduced in India. 
A series of articles ippeared in the magazine written by several 
of the most competent Indian foresters, in which the English 
equivalents for the technical terms which have been long in use 
in-forestry on the Continent of Europe, were discussed, and 
many technical. termg are now well established. 

Indien. Forest have at different tirnes been employed 
to assist in orgnnistte forest administration in various British 
colonies and dependencies, and the substance of the roporis sub- 
mitted by theas officers to tho Colonial governments, or other 
commynications sent by them, have from time to time appeared. 
in The Indian Forester, Thus in 1876 Major Campbell-Walker 
was rednested to examine the forests of New Zonland, and he 
submitted proposals for their organisation to both houses of tho 
Genbral Assembly of that Colony in 1877. In 1880 Mr. Ry 
Thompson, Deputy Consorvator of Forests in the Central Pro- 
vincos, was depufad to ‘tho ighind of Mauritius for a similar 
purpose. ‘The forests of Coylon were examined and reported 
pon by Mr. I. d’A, Wincent in 1882. An Indian Forest Officor 
(Mr. FE. Dobbs) was appointed in 1882 to the charge of the forests 
in Cyprus, and another Qe. D."E, Mutchins) is at present 
serving in the Forest Department of the Cape of Good Hope. 
In this manner The Zudian Forester has been enabled to give in 
formation regarding the progress of forestry, not only in India 
and Kurope, but also in other parts of the globe, The plan of 
this poriodical was firet siartod at a conferonce of Forest Officers 
held at Allahabad in January 1874, A second gencral confor- 
ence of Forest Officers from all provinces of India was held at 
Simla'in October 1875, The advaniages of poriodical meetings 
of foresters charged with the management of extensive estates 
are well récbguised wherever forestry is practisod. The results 
of forest nfanagement do not show at once, and: the mistikes 
which may be made in, the organisation and treatment of forests 
do not as a rule mihifest ‘themselves until a generation of 
foresters has passed away, and the work has gone into the hands 
of new men who had nothing to do with the framing of the 
original plan, When a bridgo is built or a railway is made, it 
js not generally long before the defects of plan and construc 
tion manifest themsolves ; but the wrong treatment of a forest 
may not manifest itself for bTlog series of years, Certain 
questions, therefore, of fordst’Inqnagement should nevor be left 
to the judgment of individuals, Yuk should be submitted to the 

sondfion on fhe-spot of a niinber of competent and expe- 


JFienced fatesterm’ 5. *e 

‘A fre intorchange of views on important questions of forest 

management, in India has beon attained by periodical moetings 

of Forest Officers, and it is the recognised ‘practice, as a rule, of 

the superior officers to consult the local foresters regarding all 
. Sa 
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important measures proposed by them, and to discuss with thens 
on tho spot in the forests all questions that may arise concern 
ing the management of the estates entrusted to their charge. 
A useful interchango of views on professional subjects has been 
started in the pages of The Indian Forester, in regard to the 
“ Manual of Indian Sylviculture,” a work undertaken by Mr. 
E. E, Fernandez, and the need of which has been felt ever since 
the first attempt was made to teach Sylviculture at the Forest 
School of Dehra Dun, A rough preliminary edition of portions 
of the work was printed and circulated, and the notes and 
critical romarks rogarding it have ben published and discussed 
in The Forester. Useful suggestions regarding Indian Sylvicul- 
tre are scatterat im many official Forest Reports and other 
publications, but no attempt bad been made to treat the whole 
subject in a systematic manner. Tho undertaking is largo, 
+new, and difficult, and some time must elapse before it can be 
completed. ‘The study of books may he said to be a necessary 
evil, in contradistinction to the study of nature in the forest ; but 
whethor evil or not, good hand are necessury, and it 38 to 
be Roped that the “ Handbook of Indinn Sylvicalture,” when 
completed, will be the first of a series of handbooks which will 
facilitate the study of Indian forestry in all its branches, 
These handbooks and poriodicals, reviews and reports, howe 
ever, aro only means towards the ultimate object aimed at, and 
the object is to promote the well-being and to advance the prom 


Parity of the people of India, Well may the question he asked, 
whether the people of India will really benefit by the establish 
ment and good management of these large State forest domains. 

The advantages which the people of Tndia will derive from 
the maintenance and further development of forest conservancy 
are of two classes—direct and indirect. The direct advantages 
are casily defined. They comprise tho provision of a permanent 
and sufficient supply of timber wood, bamboos, and other forest 
produce for the agricultural population, for’ towns, railways, 
shiphnilding, iron sinolting, and for export, Tb might be argu- 
ed, and it has ere this been argued, that this object might have 
been accomplished in a different way, and it has been urged 
that as the demand for timber and other forest produce in- 
ereases, the requisite snpply will at all times come forward’ 
withont the intervention of Government, 

Tn certain cases and under favourable cireumstances private 
enterprise can doubtless be relied upon to erento forests and to 
supply. the demand for forest prods, and there is one instance 
in India which illustrates this in a romarkable-mamner. As is 
well known, the southern. part of the Indian Peninsula produces 
no coal, and there is no prospect of finding it. Hehe, the 
town of Madras, with a population of 400,000 souls, large cotton 
mills and other factories, Government establishments, and the 
two railways which have their terminus in that city, are all 
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dependent for their fuel requirements upon sea-borne con! from 
Bengal, Great Britain and Australia, and upon wood, 

‘ood, though it commands a high price at Madras, has 
hitherto beon cheapor than sea-borne coal, and the consumption 
of it is considerable. It has been variously estimated at from 
80,000 to 100,000 tona a year, and the mean retail price during 
the three years ending with 1880 was about 20s, a ton of 2,240 
Tbs. At this prico it pays traders to carry firewood to Madras 
from distant woodlands, 44 miles by cart, in addition to tho 
samo distance by boat—a total distance of 88 miles. But, for- 
morly there were woodlands much nearer the town, and the 
price was less, As these woodlands became exhausted through 
reckless cutting, and prices rose, experiments were made in the 
first instance by Government, to plant Casuarina eguisetifolia, 
fa treo indigenous on the const of Burma, which was found to 
thrive weil on the belt of sand stretching along the Madras.- 
coast. The matter was taken up by landholders and others, and 

tho result is that within the last 30 years upwards of 80,000 
‘acres have been planted by private enterprise to provide for the 
supply of the town, and that from Madras to Coromandel in the 
north, a length of 24 miles, and to the Palar rivor in the south, 
alongih of 40 miles, these private Casuarina plantations form 
an almost continuous belt of forest about half a mile wide along 
the coast. It was most fortunate that as the natural woodlands 
within easy reach of the town had become overworked and coused. 
to yield, private onterprise stepped in and supplied the defici- 

A yzegular system of aususigement has developed, and 
Vesides yielding fuel for Madras and a handsome income to the 
proprictors, these plantations have fixed the sand along tho 
coast, and largo arens of wasto land hitherto almost useless 
have been utilised. 

This is a remarkable and almost unique instanco of forests 
heing created and maintained by private enterprise in India. 
‘The conilitions, however, were oxceptionally favourable ; tha 
planting costs very little, the operation succeeds with hardly any 
tisk of failure, tho crop is tit to be cut aftr eight years, and 
the outturn is very large. Under less favourable conditions 
private enterprise lias not come forward to supply the demand 
for fuel by tho railway or for iron smelting, or tho demand of 
other towns. As a maiter of fact, had Govornment not stepped 
in to arrest the denudation of the country, by protecting the 
romaining forests and by lanting, no action would have been 
taken in the matter, and the poople of India would have suffor~ 
ed. Within the last fifty years the oxtonsion of cultivation has 
beon so rapid, that in ‘many districts large tracts have been 
completely’ cleared, the forest rooted out, and the land brought 
under cultivation. Such tracts may be seen in Burma, in the 
Central Provinces, in South Berar, at the foot of the Himalaya, 
and in many other parts of India. Hardly in any caso has the 
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foresight of the agriculturat population induced them to leave 
forests. standing for tho supply of timber fuel, bamboos, and 
other forest produce, The fertile plains of Tharrawadi in Burma, 
which were almost continuons forests in 1858, are now open 
Tico fields, with groups of troes and small forests, it is true, scat 
tored among the fields, but they owe their oxistence to the fact 
that they chiefly consisted of teak, and that teak was a Royal 
roe, the cutting of which was prohibited by Government, In 
other districts, whore there was no teak, no trace of the old 
forest is loft—tho people suffer great inconvenience, and the for- 
mation of village forests is contemplated. In the Central Pro- 
vineos forests hayo been preserved by Malguzara or Landholders 
fon their ‘estates, because the timber or Gaunboos in them were 
valuable and could be converted into money. In the drier parts 
of North-West India, where forests are scarce, there has, in 
somo cases, heen a tendency towards the preservation of forests, 
either as sacred groves or for hunting, or in some cases to pro- 
vide fuel for iron smelting, to protect the water supply in 
springs and streams, to provide faol for towns, or to socure a 
supply of cattle fodder in times of drought and scarcity. But 
there has been no organised and effective action to accomplish 
these objocts. 
As a rule, it may ho said, that unless Govornment had ste 
ed in and had reserved forest tracts, many districts would 
ve become denuded and the people would have suffered. Had 
tho Government not interposed aftor the annexation of British 
Burma, the teak forests of that province would haye become 
annihilated, and there would be no prospect of a permanent 
supply of teak timber from that quarter, ‘The vast and thickly 
cultivated plains of Northern India depend for their timber, 
Damboos, and other forest produce entirely upon the forests: a¢ 
the foot of the Himalaya, and had Government not interfored 
to preserve them, they would have become gradually exhausted. 
rattle fodder has been mentioned among the produco oxpect- 
ed to be furnished by the public forest domains in India, Even 
in this respect Government has had to take ihe initiative, and 
action on a largo scale is contemplated in tho drier districts of 
Northorn and North-Western India, In the small British dis- 
tricts of Ajmere and Merwara in Rajputana, which havo a dry 
and hot climate, with a scanty and uncertain rainfall, the waste 
Jand and hills, in thal portion which is not ineluded in the large 
private estates, were originally the property of the State, At 
the land settlement in 1850, however, the waste land and hills 
were included in the common land of the villagers, and their 
management was niade over to them, the result. being that these 
lands were gradually denuded. What wood there was, was cut 
and sold, and tho hills became bare, In the drier districts of 
India grass grows much more plentifully under the partial shel~ 
ter of trees, though under the cover of dense and closely stocked 
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forests it is killed out. Hence, in many parts of India the first 
effect of denudation has been the deterioration of the graziny 
rounds, and this has been most kcenly felt in seasons with 
insufficient rainfull, The oceurrenve uf such exceptionally dry 
seasons is unfortunately not uncommon, As the hills and waste 
Jands in Ajmere were denuded, not only wood for the peoplo 
became scarce, but sufficient pasture for the village cattle was 
_ no longer obtainable, Moreover, the water supply in wells and 
streams became uncertain; many of the tanks constructed by 
Colonel Dixon, who for many years governed those districts in 
an admirable manner, were rendered either useless, or their use- 
fulness was greatly impaired, because the smaller tanks silted 
‘up from the sand and louse soil washed down from the naked 
hills, and becauso in many cases the bunds were breached by 
sudden floods rushing down the hare hill sides. Action became 
necessary in the interest of tho poople, and in 1874 a special 
regulation was passed, enabling Government to take up any 
tracts of the common lands, for the purpose of forming State 
forests, cortain rights in thom being secured to the villagers. 
Under this regulation upwards of 100 square miles of hills and 
waste have hean taken mp in these districts, and they have now 
eon effectually protected for nearly.ten years. These opera= 
tions were undertaken in tho first instance with tho viow of 
improving the water supply in tho wells and tanks, upon which 
tltivation in these districts chiefly depends, and in course of 
time their beneficial effect in this respect will doubtless mani- 
fost itself ; but np to dato, the principal advantage has beon, that 
tho supply of grass has increased largely. During several sea- 
sons of drought which hayo occurred, the mercased supply of 
grass in tho protected areas hns beon extremely useful. 1a this 
manner forest conservaney may be expected to mitigate the 
disastrous offects of seasons of drought and famine which un- 
fortunately aro of frequent occurrence in India. The importa- 
tion of grain into famine-stricken districts can he facilitated by 
the construction of ronda and railways, but eattle fodder cannot 
to the same extont be distributed over the country 5 it must 
either bo produced in the vicinity, or the cattle must ho driven 
away to places whero pasture is available, Want of fodder and 
the consequent mortality among cattlo has always been one of 
the principal evils attending famines in the drier districts of 
India, and this evil can in many casos be mitigated by forest 
conservancy. But it is not only the larger supply of grass 
which is usoful in times of drought ; the branches of several 
kinds of trees form an excellent cattle fodder, and during the 
great famine which devastated Rajputana. from 1867 to 1869, 
the old forest preserves, which the Chiefs of several Native States 
(notably of Kishongath near Ajmere) and large landholders 
formed, were of extreme valtie to the people. Special per- 
mission was given to lop tho branches of trees for the eaitle of 
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the towns and villages in the vicinity, and by these means many 
wore saved from starvation. These preserves in the Native 
States of Rajputana were of long standing ; in most cases they 
had been formed for hunting and shooting, but in times of 
drought they proved extremely useful to the people. 


(To be continued.) 


y. Notes, Queries and PxTRActs, 


* Wo have not yot seen Dr. Watt's Memoranduin, but hope to refer to it in a 
snbaoquont number.—[ED.} 
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and were dispotod of as such, although the wholo invoice on 
arrival was tainted. I inspected and sampled the tea in the 
London warehonse, and extract the above remarks from notes 
and records I retained. 

Samples of the wood, lead, and tea, were submitted to Dr. Au- 
gustus Socleker of London,and the following is his report — 

“Having completed the examination of the specimens of wood 
and lead from various tea chests which you received from India, I 
have now tho pleasure of reporting to you the results of my in- 
vestigation, < 

“The severe! specimens were marked Nos. 1684, 17$1, 1787, 
1,742, 1748,—wood from the lids of the tea chesta and leads. 

1 i Nos, 2199, 2254, 2504,—wood and lead from the bottom of the 
chests, 

“ No, 2088,—wood and lead from a tea chest from another garden 
apparently eound, ig 

“The lead taken from the top of the chests was mora or less car~ 
roded in every ease, whilat tho lend from the bottom of the tee chests 
‘was only slightly attacked at the jambs, which may be due to tho 
solder; otherwise the lend from the bottom of the ehesta was sound 
apparently, and no perceptible corrosion could be noticed in the o 
of No, 2088, 

“The examination of the corroded londs showed mo that tho oor- 
roded leads are covered in the worst epecimen with a white heavy 
powder which strongly effervesces with acids, and proved to bo @ 
mixtnre of oxide and carbonate of load, or in the main white lead, 
Besides this, E found soluble lead salta in the corroded leads, ‘The 
presence of lead and acetic or analogous volatile organio acid can be 
readily shown when tho corroded leads are washed with distilled water. 

“The following tabulated results may give some idea of the rela- 
degree of corrosion to which the leads were subject :— 

‘Lead in solution Carbonate of lead 
tn water, tuble in water, 
No. 1684,—Strong lead 
reaction, Slightly coverod 


‘with carbonate 
of land. 


» 1781.—Very much 
corroded, much 


Tend and acid 
acetic in solu- 
tion, Strong efferves. 
‘coneo with acid, 
mach white lead 
present, 
From lend nears 
ost to the lid of thoy 1797.—Very much 
chests, corroded. Ditto. 
9 TR Wort dame 
‘aged lend, not 
much lead in 
olution. Movtly carbonate ~ 
of lead. 


» 1748.—Similer in 
all respects to 
1742, 
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“ No, 2199.—Only slightly corroded on jambs, and showing only 
slight indications of solublo lead ealts, 

“ Np, 2954'and 2304.—"The samo as No, 2199. : 

“Load. from a chest from another garden,—No, 2088,—Lesd 
sound, .= * : 

“The corfosion of the lead waqtiontionably is due to the attack of 
scotio and other volatile organic acids which dissolve the surfaca and 
somotimag oat holes into the loads, and the subsequent formation of 
white lend (carbonate of lend) by the carbonic acid of tho cir,” 

“Considering the fact that the surfaces of the loads which are id-. 
contact with the tea wore quite bright and sound, whilst the under 

" gurfaces in contact with the wood wore all more or less corroded, it 
appears to me that, in all probability, green or unripe wood has been. 
‘employed in making the toa chests, 

“Buch wood is known to generate, in a somewhat warm locality, 
acotic and analogous acids which acf upon [end. 

“ With the exception ofthe woods from the bottom of chest mark- 
ed No. 2199 and No. 2038, which are very similar in their character 
and lightsr,.gnd much more porous than the wood from the lids, all 
the specimens of wood were very similar in appearance. All were 
tough, hard, and heavy woods: some had a decidedly disagreeablo 
smell; others had only a fait smell, 

“On distillation with water I got in some cases most disagreeable 
smelling products; and by extracting the worst and atrongost emell- 
Ing woods with ether, I obtained oily and resinous matters in appreci 
‘blo quantitios, having an intensely disagreeable smell, reminding one 
of a mixture of -raneid butter and rotten chcese, 

—_ oily eud‘rosinous matter, in short, stank, and had a fishy 
smell. st 

“ The following tabular statement may not be without interest, 
“ Wood from a number of tea chosta from India :— 


Charactor of the Wood, ‘Smell, Distitiate, 
No, 1034.—A herd, tough, heary wood, Bad. Slt very daagreee 
ably. 
, 1781,—Bimilar to 1684, Vory bad, ech small of but 
: a 
© 1137—Hard wood, like 1684, Only faint smell, 
 1748—Similar to 1737, 


Very bad smell.” Smelt very strong. 
‘he worst smell. a 


ms .—Apparently bad. by 

4 2199,—Much lightor wood and more Nosmell 
porous then the preceding, 
‘samples, 


wm 2254,—A dente, heary wood, No smell. 
2804,—Similar to ane a nell 
woot vey Rowell + 
evi a 087 


“Tt apponrs thus that some of the woods have a strongly-marked 
fishy smell, which, no doubt, will be readily communicated to the tea. 

‘The pecalier dour T found passed off roply on exposute to tho 
sir, and I would therefore suggest $0 you to eproad out for a skort 
time tho ton which, in my judgment, bias taken up a more or lesa pecu- 
liar and nnplersant favour from the wood, and then to ro-pack in 
fresh lends and chests. 
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“ Whilst I have no doubt that the pecoliarly nasty smell of some 
of the specimens of wood which you sent me for examination has been 
communicated to the tes, I am bound to say that I cmniof deteet any 
differonee in the two samples of tea which yon sent me fith the wood 
from tho chest.” nih 

 Tt.was subsequently ascertained that owing to a lerige Jorense 
to the season’s crop, the supply of box lids fad! vam short at the 
factery, and groen wood had to be employed for Hils, .This 
‘waa said to be wild mango wood ; and unfortunately, in making 
up the lids, seasoned and unseasoned shooks wore used indiserie 
minately, explaining, perhaps, the appearance of corrosion under 
only certain sections of tho lids. ir aer 
he abovo docs not go to support Dr, Watt's suggestion 
thut “it is the tea itself which corrodes the metal, and not tho 
wood ;” nor do the cireumstances support statements in tho 
following paragraphs of the momorandim. Dr. Watt writes -— 

(a). “That toa may be completely destroyed, and yét-upon the 
most carefal acratiny not a single opening can To detectell ty tho lead, 
and that it is obvious that, until the lead is corroded through oF 
perforated, any injurious influence which the timber might exert upon 
the tea could not take place.” 

The ahovo evidence, and my experience in other instances, 80 
fur show that the tea is only ‘tainted when the lead ix pierced, 
and that the strength of the flavour imparted to the tea is in 
proportion to the degree of corrosion on the lead. 

(6). [have not seen a lead lining completly Perforated; but it 
ja onrious that the fact that the action seoms-to commence on tha 
inside of the lead, instead of on the o or on the surface in 
‘contact with the wood (the supposed acid influence which decomposes 
the metal), has not been epparently observed.” 

‘As stated above, the surface of the lend next the ton was 
bright and clear ; the corrosion evidently began on the snrfico 
next tho wood. e 

(c). Tk ig some time now since the action of fron nails, sorow 
&o,, was parecivod by the planter to be injarious, and in hia tables 
and machinery theso are, by the experienced planter, oarefally covered 
over or protected.” 

It was found that the iron discoloured the goldon tips or 
flowor of the leaf, detracting from tho appenrance and affecting 
the market valne of tho tea, but this did not prejudico the liquor 
or affect the flavour. 

Tf damage arise from the action of tea upon lend, why bas 
it not occurred until now? Why did it not occur when teas wore 
4 sundried,” and, as we know, often imporfectly cured? And 
ashy is it not noticeable in toas packed in teak, cedar, and tin 
Yyouds? On tho other hand, it may only now occur in connoc- 
on with Indian woods, as timber is becoming scarcer and dear, 
‘and contractors may have been tempted to deliver inferior and 
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unsensoned woods, Dr. Watt appears to consider that the sys 
tem of manufacture may ba at fault, adding “the introduction 
of advanced machinery to lessen the expense of labour would 
seom to augment the climatic influence upon the manufactured. 
article.” “But I think it has been proved beyond dispute that 
with the assistance of machinery, a tea of improved quality and 
@-more marketable commodity is produced, Thy the use of ma- 
chingry, fermentation can be arrested in a uniform manner with 
regul ity, and -a fresh aroma (“noser”) and crisp feel, two 
qualitios having an important market value, are imparted to the, 
tea. If instances do oocur showing that somo machine-dried 
teas have reached the market limp and faulty, the workman, and 
not his tools, will probably be the scoret of the defect, or it may 
be found that the planter Inbours under the disadvantage of in- 
adequate ,xccommodation or inenflcient deying machinory, or 
both. ; 

Dr. Watt's experiments, with woods and leads, described in 
paragraph 4, were conducted in Calentta during tho cold wea~ 
ther ; and although the timber was dampod, it may be supposed 
that, at this season of the year, it would not resonable the eondi= 
tion of wood at an Assari toa factory during the rains, when 
after a fow days’ oxpostre, the original colour: is at times 
hardly discornible, 

Ido not in any way pretend, Sir, to solve the question, and 
merely communicate the above particulars as the rosult of 
observation, It is a subject of considerable importance, and the 
industry is indebted to Dr. Watt for having taken it up. 


5, Lyon's Range ; P, Phayvarn, 
Catcurra, July 29th, 1884. 


— Englishman, 


Ensitace mm Enqrawp.—A lecture on ensilage as adapted 
to the English climate and English grasses, was recently deli- 
vered lwfore the Farmers’ Club, in which the lecturer deseribed 
the silo as an agricultural jar’ or fam-pot in which complete 
consolidation and preservation of the contents may be offucted : 

Silos above ground appeared to tho lecturer to have advantages 
‘over those partly above and partly below. As to cost of construc- 
tion, £1 por ton of silage capacity might be taken as a fair average, 
whero the building wns entirely new ; and where old barna can be ased, 
either wholly or in part, of conrse the expense.of constenction would 
either be nothing or very considerably reduced, As to the English 
fodder, crops suitable for the process of ensilage, “there can be no 
doubt,” he said, “that ordinary meadow grass is the most universal 
and the easiest presorved, but clover and artificial grasses present no 
difficulty. When green rye or oats ste intended for the silo, caro 
should ba taken to cyt them while still suffici utly succulent in the 
stom, and while the-grain is quite milky. ‘This caution is even more 
necessary in the caso of tares which seem generally to have been allow, 
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ed to get too ripe before being pnt into the silo.” Prickly comfrey, so 
far as his knowledge extended, appeared to be absolutely unsuitable 
for ensilage; to preservo cxbbage in silos was in our climate a waste 
of force; and green maize, howavor excellent as silage, has but 
limited interest for the British farmer. But ensilage also enables us 
profitably to prosorve that intractable product, sewage grass, and tho 
coarse and wiry grass that grows under trees and in old nooks 
and corners, 


‘We seo that in the opinion of the lecturer, it is not advisable 
that the chopped materials should be mixed with salt. The 
main advantage claimed for the ensilage system appears to bo 
that by means of it, crops can be preserved in wet weather, 
whan it is impossible to make green materials into hay ; but we 
are enutioned against carcless treatment, or excessive formenta~ 
tion which would destroy the nutritive nfatter. Groat stress is 
Jaid on the process of ramming down, which should be dono 

> thoroughily, and the mass then weighted by some suitable material, 
euch as earth or stone, not Tose, bat laced in bags or vessels. 
According to the calculations made, the cost of silage would he 
about 5. a ton. 

‘With regard, to the feeding value of silage, the statoments 
brought. forward aro of a rather conflicting nature. One speaker 
pute it down at £20 ton, and says that it takes five times as 
much grass to make a ton of hay as is required for a ton of 
silage, and that therefore a ton of the former ought to have a 
fooding value of £10 to be equal to silage : another asserts that 
silago has raised the valuo of hay; while others again maintain 
that it has about 30 per cont. more value than hay. ‘Then, 
with regard to its capacity for engendering milk, the evidence 
differed vory materially.” In some cases ensilage was stated to 
induce a greater quantity -and better quality of milk, while 
in others it was said to tend to an entirely different result. 
It appeared on the whole that the value of silage as a milk- 

roducor was far greater when employed with other bulky 
foddors and a certain proportion of cake or meal or both. As 

rds the powers of silage on the breeding capacity of 
animals we read : 

Experionce seemed to show that a jndicious nse of silage does not 
interfere with the breeding powers, though in the present state of our 
kuowledge it would be prailent to nso silage as food for breeding 
stock with cantion, and to mix it at least with an equal quantity of 
unfermented, balky food, euch as hay, chopped straw, &e, In his 
closing remarks the lecturer quoted from his report to tho Royal 
‘Agricultural Society to tho effect that, whatever loss of nutritive 
matter might reault from the processes of fermentation in the silo, 
tho practical value of the process is ao great as quite to overbalance 
this, The system, in the words of a correspondent, is “not an easy 
and universal mode-of salvation to the farmer, but it is a very good 
aystem; it demands common sense, care, and attention, but it saves 
in money, time, and anxiety,” 


SR 
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Tn the discussion that followed the lecture, Dr. Voelcker ob- 
served that the nutritive power of silago depends very much 
upon tho quality of tho materials put into the silo. Good stuf 
would no doubt make good silage. Materials immature and. 
low in nutritive value, in spite of heing treated thoroughly well, 
could not be converted into profitable stuff. That was his 
view of the matter, and it was certainly a common-sense view 
to take, If, hq added, you allow your matorial to over-mature, 
becoming thereby wendy and stringy, it keeps woll enough, for 
the very good reason that all the component parts of it liable to 
change have departed therefrom. ‘Then again the doctor had 
his own views as regards ventilation, It would not do to keep 

‘our silage in closed bottles. ‘There aro albuminous compounds, 
Te said, which net as forments just as forments produce yeast : 

‘These act on the sugary portions. Of course, if you have no sugar 
in it you eannot produce enything out of it, and the chanoe is you get 
dry-rot_as in wet woody fibro of any description; but when you hava 
a sufficient amount of sugar, and take care in the making of tho 
silage to press it as you go along, you will get a good result. I 
would never put mora than about threo inches without pressing it, 
If you wait until the layer ia two or threo feet deep, you may press as 
long as yon like, but you will never turn out first-rate stuff. Then tho 
qnestion is aa to whether it wants entting or not. I beliove the . 
ordinary hay, fairly noft. grass, of fairly pliable green produce, does 
not need cutting. Put your grass in whole, but take caro to press it 
down, and never let it lie about for any length of time. Put it in 
fresh, taking care to ram it down porfectly firm, and build it up in 
this way. Undor these cireumstances you will readily understand 
that, with the exception porhaps of a fow inchos at the top, the whole 
mass is solid, and does not admit air freely. What takes place in 
this caso? Supposing you have really good stuff to bogin with, it 
simply breaks up, and tho atoms of sugar, carbon, hydrogen, oxygen, 
arrange themselves in @ different manner go as to become lactic acid, 

As to this acid, we are told that its constituents are precisely 
the same as those of sugar, but existing under different circum- 
stances ; and the skill of the farmer should bo exercised in so 
excluding the air that no active fermentation can iake place, 
and therofore no apprecinble loss of grasses, certainly not to 
any 9 extent, Should however the air be admitted, then 
it rapidly turns the sugar into alechol, and with an abundant 
supply of atmospheric air, acetic acid is the result, in which caso 

jlowbt loss takes place, The doctoy did not favour the idea 
of utilizing. sewage grass or prickly comfrey as silage, as both 
these, containing a large percentage of water, would not keop 
for any time: 3 

In conclusion, he anid that were he asked what was his opinion 
abont ensilage, he should answer that at present he had no decided 
opinion one way or the other. He had no doubt that in localities 
where roots cannot be grown to advantage, ensilage will be of tho very 
greateat benefit to the feeder of stock, and his impression was that it 
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will come more and moro into use, not as a substitute for hay and 
roots, but a8 an addition to these, 

And the same may be said in regard to India, Whoro a 
plentiful crop of grasses or sucoulont fodder is produced at a 
season when it is not possible to convert it into hay, by all * 
means try tho onllage system. | One ofthe spekors referred to 
above was in favor of silos constructed above ground, but stated 
no reason in support of his opinion besides that of sconomy. 
The question, howevor, was not fully discussed, and we aro far 
from believing that ib has heon finally cettled. - We should have 
thought a silo’ partly below and partly above the ground would 
be about the best plan, all things considered.—Indian Agricul- 
turist, 


Ivvray Bonar ror 1884-85,—In commenting on the details 
of the accounts of the Indian Budget for 1884-85, the Under- 
Secretary of State thus referred to the Forest Department ;— 

The Forest Department is gradually becoming more import- 
ant, and on its good management the welfare of many districts 
in Tndia very much depends. Both the revento and the ox- 
penditure show a gradual increase, Twenty years ago the 
receipts were £860,000, Thoy are now just over £1,000,000, 
In the three years under review they are— 


jn 1882-83, 4, ” . ++ £988,000 
in 1888-84, , . . ++ £1,011,000 
in 1884-85 they aro estimated at .. «+ €1,053,000 


‘Whilst the expenses for the same periods are, respectively, 
£567,000, £686,000, and an estimated £727,000 ; leaving’a 
net revenue of £371,000 in 1882-83, and of £325,000 in each 
of the succeeding years. To givo some idon of the extent of the 
work of the Department, 1 may staia that the total area of 
Governmont forests in British India was in 1882, 72,000 square 
miles, or more than 46,000,000 acres; of which about 30,000,000 
acres were Government reserve. ‘Tho future value of this great 
property greatly depends upon the ability of the young men 
now training for its management: and it is really of the 
greatest importance that attention should he paid to the matter ; 
and so important is it considered, that special instructions will 
in future be given to a Jimited number of students at Cooper's 
Hill College by one of our most able Indian Forest Officers, 
Some parts of India have been completely denuded of forest 
growth, with the effect of rendering barren considerable tracts 
of country, It will be the duty of the Forest Department to 
give new lifo to these districts; and T am told that in some 

arts of India itis by no means so difficult to do this ea might 
Pe'imagined. But the time at my disposal is not enough for 
me to give at alln full account of the work of forestry which 
is going on in India, 
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I have been asked questions in the House, which indicate an 
opinion that our Indian Forest Department is not an unmixed 
good: and there is no doubt that in some instances, common 
rights, or, I should rather say, customary rights, have to be 
curtailed. But restriction is ‘necessary iu the public interest, 
‘because the exercise of these rights, without any regulation, 
simply leads te. certain destruction of the forests, and has a 
very serious effoot tpon tho rainfall. What is aimed at in the 
Indian Forest Acts_is to forbid altogether the exercise of those 
Przetloss which are incompatible with the existence of tho 
forests, and to interfere as little as possible with existing cns- 
tomary right, Thus, in every locality some of the forest land 
is still Ieft open to grazing and firewood cutting ; and some 
‘a sirolly closed for @ period. long enough to allow the trees to 
rédpyer. 


TH. 
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DIETRICH BRANDIS. 
His Work 1s Tag Punsan, 2 


Ir Mr, Brandis’ connection with the Poxzan was less closo than 
with somo of the other Provinces, it was becanse the circum- 
stances of that frontier provinco were widoly different, and did 
not necessitate the same kind of action, 

The whole of tho forests in the Punjab may be divided into 
three groups—(1), the waste areas in the pluins ; (2), the Chil 
and mixed forest of the lower hills ; (3), the deodar’ and other 
alpine forests of the Himalaya, 

(1). The first group represented the surplus arens of uncul- 
tivated land that Yay between the different cultivated villages, 
which in many distriets represented as it were oases in a desert 
of scrub jungle and grazing land. In the North-Western Pro- 
vinces, speaking generally, ihe districts were more thickly 
populated, and the areas of wasto less extensive. At Settlement 
therefore all were included in the boundaries of the ‘mauzahs’ 
or villages, and such lands as were uncultivated, remained the 
“shimilat”” or common. property of the village. The Punjab 
was settled on the North-Western Provinces model, but it was 
soon discovered that the waste areas were too large to be 
ingluded and given up to the villages, A rule was adopted, 
of allowing to each village an area of waste equal to from 200 
to 300 per cent. on their total ocenpied area, for future exten- 
sion of cultivation and for grazing ponposes the surplus wns 
then marked off as Government “rakb.” Some of these scrub 
forests are or were well wooded with jand (Prosopis apicigera’ 
and tamarisk in the central and southern districts, and wit 
kikar (Acacia arabica) and phulihi (Acacia modesta) farther 
towards the north. ‘Thoir only purpose has hitherto been to 
supply grazing to the village herds during the rainy season, 
ant (uel to. the towna, cantonments and railway lines, when 
sufficiently near. At first starting hardly any forest organiza~ 
tion was needed. There were necessarily no rights (except in 

3a 
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individual eases of specific grant) in such areas: the grazin 

was sold by contract, or managed on what is called the “tint 

system. Under this system the neighbouring villages are 
assessed at so much per head of cattle they possess ; this assess 
mont they pay, whether they actually grazo or not, but are 
then free to all the jungles in the circle throughout the year, 
The collection of fuel. was managed by simple means; and as 
the contractors always cut out the “jand” down to below the 
root stock, a method which happens to be particularly fivorable 
to coppicing, there was little need felt for anything else beyond 
a system of securing a certain payment for the area cleare 

The rakhs are now, after an interval of more than 80 years, 
attracting renewed attention, because (as was inevitable under 
such conditions ns those described) cultivation, surreptitions, 
or permitted under Lemporary Jenses which have in practice 
grown permanent, has everywhere given rise to claims, and the 
grazing difficulty has now become pressing, while the increasing 
scarcity of fal within reasonable distance, has put a stop to 
tho easy work of the old contractors, The forest authorities 
have now heen long engaging in experiments to see what can 
tbe done to inerenae'tha-growti-on arses, wliare the rainfall i 
mostly below 15 or 20 inches, and where artificial irrigation is 
more or less completely out of the question. It has also to he 
studied whether the “rakhs” are most usoful for grazing or for 
fuel, and whether both objects can be (partiully) attained at 
once, 

There was, however, one work to be carried ont in the plains, 
which at any time was obviously desirable. We allude to the work 
of planting ; (1), on such rakhs as skirted tha rivers, and (2), 
on such as wero accessible to canal irrigation. Both these 
works engaged Mr. Brandi’ interested attention. Large planta~ 
tions were formed along the Ravi, and to this day are most 
valuable in supplying the city of Lahore, the different mills and 
the engines of the Municipal water-works. 

The great plantation of Changa Manga, some 40 miles to the 
south of Lahore, at the tail of the Bari Doab Canal, is familiae 
to our readers, This was experimentally commenced by Dr. 
Stewart in the earliest years (1855-66) of the Punjab Conser- 
yatorship. Several other areas of a more ot less experimental 
character were also taken in hand. Jt would have been of little 
uso at first, with our insufficient staff, with men wholly without 
professional training, who had to learn every hing in the hard 
school of experimontal trial, with many drawbacks, and a total 
absenco of any previously recorded work to guide them—it would 
have been of ‘little use te have commenced with detailed reports 
and olaborate theoratical schomes, Matters were wisely left 
alone, to continue in the practical-experimental stage for'a few 
yoars but about 1870, things were sufficiently advanced to 
make it advisable to place a tramed officer (Mr. B. Ribbentrop) 


DIETRICH BRANDIS, 495 


in chargo of tho plantations, Tn 1872 Mr. Brandis published 
his first noto on tho plantation work in the Punjab plains, ‘The 
suggestions made were simple, cautious and practical. Thoy 
struck the key note of gradual and steady progress which has 
ever since beon maintained, In plantations in such a soil and 
climate as that of tho Punjab, there is always danger of waste. 
People indite flaming prospects of what’ might’ be done ie 
“thousands of acres’ now lying waste were planted, and wild pro- 
posals go forth for “broadcast” sowings, ‘The result is, if too 
great hasto is male, that universal failure provokes a reaction~ 
ary poliey ; at any mte much useloss expenditure of labor and 
money is incurred. The problems of plains planting are not yet 
solved completely, and oven where with canal irrigation, § sissu’ 
ns been suecesstully grown in the deep alluvial but dry loam of 
tho “har? * it ia quite uncertain whether the troa will live 
Jong enough to attain real timber dimensions, 

(2). The lower hill forests have always presonted the greatest 
difficulty, and again afford little scope for organizing a scheme 
of demareation or of working, —. 

The whole system of Government in the Punjab was from the 
first eminently ‘paternal.’ In other words, very lurge powers 
were left to the district officer to be exercised under very close 
and personal supervision of the Commissionors and the still 
highor authorities. Lt was at first supposed that all these lower 
hill forosts could be quite efficiently protected by the paternal 
authority of the district officer. Long before any Forest Act 
had been thought of for India generally, the “ Rules for the 
Conservancy ‘ot Hill Forests” (1855) had ‘been introduced in the 
Punjab. It is true that these contemplate that more defined 
and detailed rules should be passed under them for each district, 
but the scopo of tho rules thomselves has been strangely misun~ 
derstood, and the greatest nonsense is now being talkod about 
their confiscatory character, &e. Butall this is in entire forget~ 
fulness of the citcamsianees under which they were passed. In. 
form and phrase, they appenr to submit everything to the will 
of the local authorities, and to pay no regard to local rights 
should such stand in the way. ‘they enable the district author~ 
ities to prevent and punish’ wanton mischief, to enclose patchos 
of young growth, &,, in despite of all rights to tho contrary, 
But all ‘this, jn reality, meant nothing more than that the district 
officer took the jungles under his care, and that he intonded 
to keep them from harm, and that none of his subject-children 
was to seb up any “right” to interfere with this benoyolent 


rerlinps, to explain that, the country risea in level 
kb. rivets, falling nguin, towards the margin of the 
ho igh Tund in the centre is culled “ bér.” Nearest the 
fivation is most frequent, because thera wells ean be sunk with moderato 
Tabor the nearer Wo approach the" bar,” the mors abundant the waste aud 
jungle, but also the mors dillcutt are the conditions of growth and reproduction. 
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action. But it never entered the district officer's head, or that 
of the framers of the rules, to stop grazing wholesale, or put 
large areas in a state of high forest culture to the extinetion 
of all rights of user. 

Unfortunately, as district work increased, the Depnty Commis 
sioner (who besides might want a apecial taste or faculty in the 
matter) became unable to look after the forest in this paternal 
fashion. Everything gradually slipped into the hands of the 
Jocal Tehsildar, an then jnsiduously, patches of cultivation 
crept into the forest area, till at last what was once a good 
forest. became “honey-combed” thronghout. But in the prin 
cipal contres of these hill forests—Hushyarpur, Kangra and 
Ghrdaepur =the micckovious offoets of Mes Burnoo! settlement 
introduced the gravest complications. Here, the whole of tha 
forest. was given up to the villages, to be included in their 
Boundaries, and theoretically and legally at any rate, to become 
thoir “property,” as in the North-West Province system of 
village-sottloments, No doubt Mr. Barnes himself never con- 
templated the result that the villagers would be considered 
“ owners” of the forest in such a sense that Government was no 
longer free ‘to demarcate, to regulate destructive or excessive 
rights, and to undertake’ cultural-management, He thought 
no doubt, that the paternal authority of the district officer would 
remain unimpaired, and that he might plant, enclose and pro- 
tect for the benefit of the estate, whether or not it was theoreti- 
cally included within the village, borders, 

‘nfortunately, but inevitably, in the course of events, dif- 
feront views prevailed ; to this day, the problem of dealing 
with the Kangra forests has been unsolved, while the Shahpur- 
kandi forests have been abandoned to destruction, Such forests 
did not offer much scope for administrative action such as the 
Inspector Genoral to the Government of India was empowered 
to take, or was able to recommend with any prospect of success. 
Nevertheloss as early as 1868 Mr. Brandis visited these forests, 
and drew up an instructive journal of his visit ; and he never 
ceased to afford his countenance and assistance when later, a 
portion of the forest in Hushyarpur and Kangra was to some 
extent secured to forest-conservaney. 

®. ‘The forests of the highor hills— 

it is an important feature of these forests that they all occupy 
the upper valleys of the great rivers, and the valleys of the hill 
tributaries and feeders of those rivers. With the sole exception 
of tho furests of the Beas (Kulu and Scoraj) and some in the 
remote frontier valleys of Kaghén and the Siran, none of these 
forests are in Brilish territory. 

The most extensive of all—in the Jholum basin—are in Kash- 
mir, and therefore beyond the reach of any interference save that 
of friendly advice, which has hoen freely given, but is, of course, 
never acted on. But the forests in the Ravi, Chenab and Sutle) 
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are in Protected States, dependent on the Punjab, and therefore 
some control was always possible ; while the facilities were con- 
siderable for negotiating long lenses of the forests with the 
Native Rulers. 

‘All the hill forests were liable to tho samo scourge. Tho 
demand for building timber in the newly acquired provinee of 
the Punjab was every day growing, and a great impetus was 
given to the trade, asthe produce of all the forests, foreign as 
well as Nativo, was floated down the rivers and sold at timber 
depdts in British territory. On these rivers Government estab- 
lished timber agencies, and did something to control the logs in 
transit. But nothing was done for the forests themselves, The 
contractors would send up unscrupulous agents to the hills, 
where they were often carried abont, in kiltas.”"* They ob- 
tained cutting permits from the Rajal’s officials, and of course 
a judicious bribe would secure their winking at 100 troos being 
cut for every 10 in the permit. Money was freely spent, and 
as it was more portable, the agents ‘earried roll of gold in 
sheet, slices of which were cut off in payment. Bottles of 
choap brandy were alzo frequently used as bribes, The result 
may be imagined, The troes ‘easiest to cut in the forests 
nearest the sttcam, were felled first, no care for reproduction 
lieing so much as thought of. As these forests were often 
situated on easy slopes, natural slides conveyed the logs to the 
water’s edge without loss; but in the higher and more stony 
hills the destruction was something frightful. No attempt to 
make artificial slides had ever been seen ; a natural “nalla” or 
ravine served fora timber shoot; a few rocks were removed 
with the crowbar, or later on (and more rarely) blasted away 
with powder, and the logs wore pitched down, In many cases 
not one in ten reached the water safely ; many were split and 
shaken, while some struck on rocks, whence an ominous ‘ bang’ 
told that the timber was shivered into matches. What did it 
matter? Only one tree in ten, and perhaps not that, had been 
paid for at an almost nominal rate, and what did get into the 
water sufficiently paid the speculator. 

‘As the forost’ was always worked from below, such natural 
seodlings as sprung up, to he the hope of a future forost, were 
perpetually endangered by the fall of the trees above, as the 
Riillog receded, and the logs were rolled over the ground pre- 
viously clearod. But this was not the only evil. As no time 
was ever fixed within which the contractors must log, float and 
remove their material, the same contractors went up season 
after season for many years, to look after their timber, every 
season's excursion being the opporttnity for new deprodations, 

To stem this growing evil, the forests must be leased. Much 
good service was done by many officers on the Sutlej and else- 


© ‘The large conical basket familiar to Himalayan travellers. 
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whore in supprossing these abuses, and closing tho contracts, 
but so little known wore tho forests, that for soveral_years, the 
work of Dr. J. L. Stewart, the Conservator, and not infrequent 
ly of Mr, Brandis himself, was to explore the vallies in order 
to discover the remains of the forests, to determine their still 
remaining capabilities, and the possibility of restoring their con- 
dition and of utilizing the more remote groups ‘which luckily had 
eseaped the contractor's axe. The late lr, Stewart's picturesque 
reports are still ramembered in the Punjab, 

‘The first forests to attract attention were naturally those near 
Simla, the head-quarters of the Government of India. Man; 
interesting notices from Mz, Brandis’ pen are on record regard~ 
ing the deodar localities close to Simla ; but the high local value 
of the wood, and the unwillingness of Government to put pres- 
sure on the local Chiefs who owned the forests, prevented any: 
active steps boing taken. In the meantime the last relies of the 
forests are fast disappearing. Elven the beautiful Cheog forest, 
long preserved in part asa temple forest, has now fallen before 
tho superior divinity of rupees, and the imposing stack of brick 
and woodwork buildings rising at the west end of Simla, re- 
present a thousand deodur trees, the last, or almost the last, 
spoils of the Cheog deities. 

But tho Basthir State forests were further off ; and as early 
as 1864 a lease for 50 years, renewable at the pleasure of Goy- 
ernment, was entered into. ‘Lheso important forests have bean 
a constant source of interest to Mr. Brandis, and represent one 
of the most charactetistic of his works. In 181 
tho forests, and drew up a careful report. ‘This report contained 
a working plan for five years. Adapted to the comprehension 
of untrained officers, the plan is very simple and untechnical, 
but is none the less based on sound Scientific principles. The 
sequence of ovents has fully justified the adoption of this plan, 
On the oxpiry of the five years a second visit was paid, and a 
farther plan’ prepared which carried on the work to the year 
1880, 


Mr. Brandis finally studied these forests in 1881, and a 
further five years’ ‘plan, now in operation, was proposed, 
Nothing can bo more interesting than to follow the wise and 
cautiously progressive series of plans, As the knowledge and 
scienco atlable in the Department has increased, so haye the 
plans become more complete, and moro approaching the exact 
caloulation of European working-plins, ‘They also illustrate 
another point in which Mr. Brandis’ work has heen so eminently 
successfitl, Most of tho forests were taken in hand by Govern- 
ment ata time whon they had already suffeved severely ; and it 
would at first seem that prudence demanded nothing hat restora- 
tion and the most careful protection for the forests ; which means 
that the Government must be content to spend much and reap 
little from these estates, for some years to come. But the strong 
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temptation to Government is to demand a quick and ample re- 
turn for their outlay; and in the hands of ignorant officers this 
not unnatural desire might be interpreted into a demand for 
revenue returns at any price, thus compromising the future, on 
tho principle—tho forest will last my time—apros moi le deluge! 
Nothing 3s more remarkable than the skilful manner in which 
Mr. Brandis held tho balance between true economy and foresight, 
and the demand for revenue. He know that a fair balance sheet, 
was, in the eyes of Government, almost our only raison d’étre. 
While therefore he was careful to limit the fellings and to con= 
cert measures of conservation and reproduetion, he never ceased 
to insist on making things pay ; and this he did not by overtaxing 
the yield, but by severe economy, careful attention to details, | 
and by making the most of everything, and skilfully turning to 
account every humble source of revenue, The result has been 
that while the State forests of India have everywhere im- 
proved, the revenue has developed in a manner which is almost 
surprising. 

‘he Chamba forests on the Chenib and Rayi had not come 
under Mr. Brandis’ special notice, but the Conservator was 
indebted to Mr, Brandis for constant advice. These forests 
had heen leased in 1864, but the terms of the lease were less 
manageable than those of Basahir, When, thorefore, after 
the first five or six years had been passed ‘in exploring the 
localities and winding up the often complicated affairs of the 
numerous timber contractors on the Chenah, Revi, Sit) and 
other tributaries, it was desired to commence demarcation and 
conservancy, the Superintendent of Chamba offerad active re~ 
sistance. He was willing to see the forests nominally leased 
in their entirety and in terms which apparently gave a wide and 
full control, bat he expected to see the lease treated like the 
high-sounding rules of 1855, everything made possible, but 
nothing really done lo curtail waste; above all he was anwilling 
to see any areas closed against grazing for that regenerative 
treatment of which the forests stood in so much need. Lt was 
necessary therefore to negotiate a now lease, and when that was 
at last accomplished, a new examination and demarcation had 
to be undertaken, on principles which had by this time been 
well understood from Mr. Brandis’ unofficial instructions, so 
that his personal supervision was less needed. 

The hill forests of Rawalpindi and Hazira were similarly ne~ 
gotiated for and partly settled, and Mr. Brandis was content to 
Teave that in local hands. Indeed the deodar forests of Kaghin. 
are 80 inaccessible (officers do not visit them without a military 
guard) that any scheino of regular periodical working and repro= 
duction would he impossible, Oveasional fellings of mature trees 
on the selection method, and a careful conservative treatment 
of the areas asa whole, represent all that can be attempted. 
In Hazara, the question of the location of smal military summer 
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stations scattered all along the range on which the main forests 
te, was still unsetiled, and it would have been a taste of time 
for Mr, Brandis to have entered into organization schemes, when 
the actual area and resources at our disposal were likely to be 
upset and altered at any moment, 

The Rawalpindi forests were also tho subject of a prolonged 
official contest, which has only now been brought to a close 
when the district is again under settlement. Mr. Brandis could 
do little in this matter beyond giving the benefit of his con- 
stant advice and of his official support and countenance, which 
wore throughout of the greatest assistance. 

The Kuala forests being in British territory, offered a more 
promising and important ficld for action, ‘They wore accord- 
ingly carefully inspected in 1879, and a joint report was drawn 
up. In these forests the rights of Government were somewhat 
undefined, because at the first land-settlement it was found that 
in Kuli proper, some of the deodar localities were close to the 
villages. Had the forests been in the plains, such areas elose to 
the cultivated tracts would inevitably bave been given up to 
the villages ; but with deodar forests, this was fell to be impossi- 
ble : the areas were therefore left nominally as Government pro- 

erty, but with tho understanding that the villages wonld be as 
ittle interfered with as possible. Tho local authorities were 
always extremely jealous of any restrictions on the user of the 
forest by the villages. The consequence has been that from ex- 
cessive grazing and removal of pine-ineedlos, reproduction has 
been suspended altogether, while encroachment hy cultivated 
patches has gone on all round. 

Mr. Brandis foresaw the difficulty that would always arise 
in attempting close conservancy of such forests, and ho wisely 
devoted his efforts to soenre the largest forest blocks awa: 
from the villages, and to obtain areaa which, now covered wit! 
sorb jungle (the result of the more ancient method of tempor~ 
ary cultivation resembling the “tomgya” of Burma) might, 
from their suiteble slope and situation, be restored by plinting 
to deodar forest. It is very strange that in the long official con- 
troversy which has arisen on the Conservator trving to get this 
plan of demarcation carried ont, this essential feature of the 

roposals has been ignored, Ttemembering the deodar groups of 

Kult proper, that happened to be close to villages, and that were 
in fact only sparingly proposed for reservation, tho authorities 
imagined inconvenient results, instead of studying the actual 
proporals. As itis, the report shows how well Mr. Brandis 
understood his task: and in fact it only errs in being too 
moderate, It is always forgotten by the adherents of tho anti- 
forest polioy, that the real’and lasting welfare and_convoni- 
ence of 2 mountain population, is not studied, by letting every 
one do as ho likes : for if the forest is not eared for—if the 
cako is not taken away from tho erying child, and sparingly 
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doled out by a earefal but unappreciated hand, there will soon 
be neither wood for building or for fnel: the exhausted forest 
will disappear, and there will bo neither pine-needles for manure, 
nor grass for the flocks, 

The fallacy of which all anti-forosters are enainonred is 
thix—Uut conservangy is a Juxury only needed to produce the 
hest and finest timber ; and that for ordinary village use, forests 
loft freely open and uncared for, will yo on for ever supplying 
Rint tho villagers require. Nothing can be furthor from the 
trath. 

While thus tho different groups of forest in tho Province 
received the attention which was possible and suitable for each, 
thera were many othor branches of forost administration to 
which Mr. Brandis deyoted his care and skill, The organiza 
tion af the ostablishmonts, the improvement of the prospects 
of the staff, the accounts, the long-continned operations for the 
supply of fol, and also of sleepers for the Northern State and 
Indus Valley Railways. All these matters could never have 
heen advanced as they were without Mr, Brandis’ advice and sup- 
port, and both have at all times been choerfully given. 

The hand of a master is seen as much in what ho lets alone 
when it is going well, as in what he himsel!’ takes into his own 
care, and the forest ‘administration of the Punjab during Mr. 
Brandis’ Inspoctar Ge eralship way eminently an instance of 
this. 


PROGRESS OF FORESTRY IN INDIA. 
(Coneluded from page 16% 


Wrew forest conservancy in India was first talked of, the 
idea uppermost in the minds of most people that the pro- 
duction of large timber must he the chief object to be attained, 
What has heen stated have explained that in India the 
Dusiness of the forester is to produce not only timber, but also 
fuel, bunsbuos, caoutchone, catechu, nnd v great variety of other 
produce, among whick cattle fodder is one of the most promi= 
vont. The henelits of forest conservancy in regard to the lnst- 
named point have, however, only heen fully recognised within 
the last fow years, and large schemes have lately been framed 
Ly the Government of India for the establishment of extensive 
fodder and fuel reserves, similar to those of Ajmere and Mer- 
wara, in all the drier distriets of Northern India ; action in the 
same direction has also been taken in the Presidencies of Madras 
and Bombay. Tho chief objection hitherto raised against these 
measnres Las beon that the closing of a portion of the grazing 
which of necessity is the first step, eauses inconvenience 5 
is recognised that the inconvenience will he temporary, 
and will produce a future supply of fodder which will be fi 
an 
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larger and far more certain than that of which the owners of 
cattle have heen temporarily deprived. 

So far regarding the direct benofits of forest conservancy to 
tho people of India. Regarding the indirect influence of forests 
much has been written, but very lille is us yet known with 
certainty. It has been maintained by enthusiastic writers that 
the climate of India could so far be changed by means of forest 
conservancy that the seasons of drought and scarcity would be 
less frequent. The climate of the different districts of India is 
excoedingly varied, and the climate of each district depends up- 
on its geographical position, its clovation, the configuration of 
the ground, and upon cosmic causes which are independent of 
local circumstances. It is possible that among the many factors 
which influence the climate of a district the existence of exten- 
sive forest tracts may be one, but we have no reason to believe 
that the operations of forest conservancy which can be undor- 
taken in India will materially improve tho climate, or will guard 
against the recurrence of seasons of excessive drought. We 
must be satisfied with knowing that in the vicinity of dense 
forests the air near the ground is generally moister during the 
dry season and the dew heavier than in the open conntry. We 
also know that a gaugo placed above the crowns of the trees in 
a forest collects more rain than another placed in its vicinity at 
the same height but outside the forest. Nor is there any doubt 
that forests, if well stocked, afford effective shelter against 
scorching winds, and that in the hot weather the shade and 
sheltor afforded ‘by trees is a great hoon, and is beneficial alike 
to man, to crops, and to cattle, 

These, however, aro advantages which, though exceedingly 
important, only affect the immediate vicinity of tho forest. As 
regards the offect upon tho climate of entire districts, there is a 
widely spread notion that forests tend to increaso the rainfall, 
and that in a warm climate the denudation of a country dimi- 
nishes its moisture. Much of what is known regarding the 
history and the present condition of the countries round the 
Mediterranean seems to support this theory, which has not, 
however, been established by conclusive evidence ; and the result 
is that as yet there are no data to prove any climatic influence 
of forests except in their immediate vicinity. 

Regarding the effect of forests in protecting the soil and re- 
gulating the surfuce and subsoil drainage, more definite dain 
ae available, As far as ont knowledge goes at present wo aro 
justified in holioving that the action is thi 


is 7 the folinge breaks 
the force of the rain, which therefore fulls upon the ground 
more gradually and gently ; tho loss hy evaporation is less ; 
decayed leaves, moss, twigs, and other mutter en the ground in 
tho forest act as a sponge, and prevent the rapid surface down- 
flow of the water ; the soil, which is permeated by roots and is 
mixed with vegetable mould, is loose and fucilitates the percoln- 
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tion of the water, which comes out at a lower level in the shape 
of “prin ‘3; less soil is washed away from the hill sides, and less 
sand and ait ave curried down hy the rivers. 

The benoficial effect of tho action of forest in this respect is 
chiefly felt when the ground is hilly ; and it probably is greatest 
ina tropical or subtropical climate, where the ram comes down 
in torrents and evaporation is very rapid. It must not, how- 
ever, be forgotten that the effect of forest upon subsoil moisture 
is of s most complicated nature ; for while, on the one hand, 
shade diminishes the evaporation of the rain water, there is no , 
doubt that under certain circumstances trees tend to dry up the 
soil, the roots drawing moisture from great depths, which ia 
evaporated by the leaves, It is a common practice to dry up 
smail swamps and wet places by plunting fast-growing trees, 
and eases are known in Tdi in which the effect of plantations 
has beon to diminish the water supply in wells in the vicinity. 
This withdrawal of the subsoil moisture by trees is, however, 
limited to the land on which the trees grow, and does not affect 
the action of forests growing on slopes or on hilly ground in 
increasing the proportion of the water which percolates into the 
ground and reappears at a lower lovel.. ‘That springs in hill 
countries disappear or yield less water after the forest in their 
vicinity has been cleared is a well-known phenomenon, and 
many such instances are on record in Mndin ; nor is there any 
doubt that streams which take their rise in dense forests flow 
more evenly and are less subject to excessive floods than streams 
which rise in a bare and open country, In 1878, a road was 
constructed through certain forests in Berar, portions of which 
had heen protectad against fire for somo time, and had thereby 
decome denso and heavy, while the remainder was in its origi 
nal state of open scrub with a fow trees. During the rains, it 
was found that while all the streams issuing from the open for- 
ests had been in flood, those coming from the protected portion, 
had been flowing gently and evenly, and no damage had been 
done to the bridges which on that section of the road wore 
under construction. 

Open and imperfectly*stocked forest, where the grase and 
Jeaves are consumed by the annual fires, has no effeet, or hardly 
any, in protecting the soil, in regulating the water supply, and 
in diminishing floods. Only dense forest which is safe from fire, 
and the ground under which is covered with the remains of 
grass, twigs, and leaves, can be expected to have an appreciable 
effect in this respect. 

The influence of ferests in diminishing floods in hilly coun- 
tries is now generally recognised in Burope ; and in France, not 
only foresters, but also engincers, seem now to be unanimous in 
demanding that the operations for contralling torrents and plant 
ing up bare slopes in the Alps, the Pyrenees, and the mountain 
ranges of Central France, which have been in progress sincs 
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1860, must ho prosecnted on a much larger scale, chiefly in 
order to diminish inundation. It does not follow from this that 
in all cases floods aro caused by denudation, nor is it maintained 
that in India or in any other country floods in rivers eansed by 
the melting of snow or by unusually heavy min fulling over 
linge areas can be prevenied by the operations of the forester 3 
it is sufficiont to know that forestry can do much to diminish 
the 

In a large portion of India, the erops depend either partially 
or wholly upon irrigation, and the water is derived from tanks, 
“wells, or rivers, Tho tanks ave water reservoirs of various ex- 
tent, generally constructed by damming up a stream or river in 
a convenient place ; but there are also smaller storage tanks 
which are fod oaly by the surface drainage flowing diveet from 
the catchment arce. Tanks of this latter description would 
store the largest proportion possible of tho water coming from 
the catchment area, if that area were made impermeable to the 
tain which falls upon it. In such casos trees and forest upon 
the eatchmont aren are injurious, and several instances have 
been observed where such tanks have ceased to be filled since 
the forest on their catchment urea has hecome dense and heavy. 
It is different with the larger tanks, which are fed by springs 
and streams ; these benefit largely hy thick forest growth upon 
their entehment area, ‘The area ‘irrigated from wells in the dif 
ferent parts of India ix very large; thus in the Madras Prosi- 
denoy, two million acres aré irrigated from wells, while three 
million acres are irrigated from rivers and tanks.” There is no 
reason to believe that forest growth on level ground has the 
effect of raising the subsoil water level, which is tapped by the 
wells ; but wells aro frequently dug at the bottom of a valley or 
near the hed of a stream, and in such places there is ground for 
Dolioving that the underground water stratum whieb i tapped 
by the welts will be supplied more plentifully, and that the sup 
ply will bo maintained longer during the dry season, if the hills 
which surround the valley are clothed with dense forest. growth, 
Wells of this deseription are numerous in Ajmere and Merwara, 
and one of the objects for forming the forest reserves in those 
districts was to improve the water supply in these wells, 

Tho Indian rivers which feed the canals used for irrigation 
are of two classes, ‘The Ganges and Indus and their tributaries 
are feel by the snow which falls on tho Himalaya mountains and 
ty the plontiful summer rains of the monsoon, The water sup- 
ply of these large rivers cannot materially be affected by the 
small forest area which it may be possible to place under good 
management on those mountains. Of the other rivers which 
are used for irrigation, tho most important are the Sone in Ben= 
gal ani the Godavery, Kistna, and Canvery in the Madras Presi 
doney, but there is a large number of sinaller streams boride 
‘These rivers and their feeders riso in the hills of Southern and 
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Central India, which derive their water supply chiefly from the 
summer rains of the south-west monsoop, In regard to these 
rivers, there is good ground for believing that their water supply 
is largely affected by the forest growth upon their eatchment 
aron, and that in some cases, denudation bas already done great 
damago in this respect. 

Tho Tumbraparni, in the Tinnevelly district, is one of the 
smaller rivers used for irrigation in Ind Tis catchment area 
1,789 square miles, of which 1,280 are in the plains and 350 
square miles in the hills on the eastorn slopes of the ghfits. 
this river jrrigates the large area of 170,000 acres, or 265 square 
iniles of rice fields, more than one-third of which bears two 
crops. Tt is a beautiful sight to seo this large expanse of brilli- 
antly green fields at a time when the country around ix parched 
and barren. ‘This river carries down into the ph 
large proportion of the rain which falls upon its catchment area, 
and there is good ground for bolivving that if the forests, which 
fortunately wre dense und extensive near its head-waters, were 
cleared, a'lurger proportion of the rain water would be lost. by 
evaporation, and that the supply, which now dows almost uni 
formly during the greater part of’ the year, would come down 
in sudden rushes after each heavy fall of rain, and would bo 
more irreguhar. 

Tn tho case of another river, the Bhovini, which rises in the 
Nilgiti Mountains, tho mean annual quantity of rain whieh falls 
‘upon its catchment area has been estimated at 175,000 millions 
of cubic feet, and of this quantity, 11,000 millions or 44 per 
cent, of the anntal rainfall reach the anient or dam where the 
irrigation canals take their rise. In this case, therefore, moro 
than one-half of the rain which falls upon the catchment area is 
lost, and there is good ground fur holieving thet if the forests 
woro clearod away tho loss would be much greater. 

It is obviously necessary to establish by uumistakeable evidence 
the effect which the improvement of forest growth has upon 
the water supply in wells and rivers, and definite proposals havo 
long ere this thoen submitted to Government for a serics of 
systematic exporiments, to ascertain the extent to which the 
improvement in forest growth raisea the water-level in wells and 
improves the water supply in rivers. Unless these matters aro 
proved by preeixe experiment, steady progress in forest conser= 
vanoy, ta ite extent demanded hy tho intorests of the country, 
can Randly ho expected. The objection can always be raised, 
that forest conservancy has been carried too far, and that its 
indirect advantages are imaginary. It is necessary to place an 
undertaking so important for the welfare of the country upon a 
safe footing, beyond the risk of a reaction which might undo all 
the good that has been accomplished by the labour of years ; but 
on the other hand, if the beneficial effect of forest conservanc 
upon irrigation has been established by actual experiment, it 
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will be possible to find means for extending conservancy oven 
to those forests which eannot he expocted to yield any revenue. 

When the indirect advantages of forest conservancy aro fully 

raved and recognised, the main diffenliy will be to find a mat- 
Rot for the wood produced. inthe forests protected, improved, 
and formed in tho hills from which rivers used for irrigation 
take their rise. From this point of view it will be understood 
that it is an advantage to encourage the use of wood ax fuel for 
railways or manufactories, and of chareonl for iron smelting. 
At first, when railways and other public works were constructed 
on a large scale in India, the increased consumption by them of 
timbor and fuel may have tended towards the destruction of the 
forests and the denudation of the country ; but this wes mere- 
Iya transitory phase, Now, since efficient moasures have boon 
taken for the formation and improvement of forests in almost 
all parts of tho Empire, the aim must be to find a market for 
the wood and other forest produce which, in a foreing climate 
and under good management, will be produced on a very large 
scale, Thero will, as a rule, be no difficulty in finding sufficient, 
demand for teak and other really valuable timbors but, as al- 
ready stated, the less valuable kinds profit equally by protection, 
and ‘special measures will bo required to create a demand for 
them. From this point of view, it will be understood why 
efforts have lately been made by foresters in Tudia to stimulate, 
and in somo respect fo resuscitate and to improve the old native 
iron industry, which, working with charcoal and with the rich 
indigenous iron ores, has produced and may still produce iron 
and steel of excellent quality. If the efforts made in this diree= 
tion are crowned with success, it will be a benefit to the country 
in every way. Near the coast, sea-borne coal may eventually 
displace wood and charcoal for most large industrial wadertak- 
ings. The coal-fields of Bengal, Central India, the Nizam’s ter 
ritories, and Assam supply coal to a large portion of the inland 
districts, but there will always remain in India many tracts 
where wood and charcoal will continuo to be used ; and though 
the charcoul-made steel and iron of India, even if the methods 
of manafacture are greatly improved, is not likely to be export- 
ed, and may not be ablé to compete with the’ steol and iron 
imported from England, still for many purposes the native mado 
iron is to this day preferred by the people ; a large native iron 
industry is still in existence, and it is not impossible that iron 
smelting in India by means of charcoal may have a future be 
fore it. 

Whatever views may be held regarding the effect of forests 
in regulating the surface drainage and in improving the water 
supply in springs, rivers, tanks, and wells, there is no doubt 
that on hills clothed with forest tho soil is protected, that less 
soil is washed away, and that less sand and sit are earried down 
by the rivers, There is nota district in the moister regions of 
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India where the effects of denudation in this respect aro not 
visible, The sand which is washed down from the dennded hills 
in the Hoshiarpur district of the Punjab has destroyed the fer 
tility of large areas, and ravines and torrents aro numerous in 
the more thickly inhabited portions of the Himalaya. Even in 
the Nilgiris the evil will be felt sooner or Jater, although these 
hills are favoured beyond any hill range in Tndia by gentle 
slopes, deop soil, and a moderate rainfall ; every year masses of 
fine silt, which, if retained, right ‘ve a source of wealth to the 
European planter as well a3 to the native cultivator, are washed 
own from them into the rivers. The Ratnagiri district on the 
western coast, south of Bombay, is almost hare to tho crest of 
the ghits, and the effect of denudation has shown itself by the 
silting ap of tho streams which rise in the ghit mountains, and 
run a short course to the sea ; some of these rivers were former- 
ly important for tho trade of the country, but now they aro only 
able for small boats. The benefits, direct and. indivect, 
which the people of India will derive from forest conservancy, 
if continued in a systematic manner, can hardly be overrated. 

A commencement has been made, but a great deal more re- 
mains to be done, and for a considerable time to come the chief 
work must be accomplished through the agency of Government. 
This may be questioned by those who consider that the agency 
of Government should be restricted to the utmost; but bad 
the Government not taken the initiative, no adequate measures 
would have been taken, and the consequences would have been 
serious, In this respect India does not stand alone. In nearly 
all countries of Europe, in Japan, and in most colonies and de+ 
pendencies of Great Britain, the forest question has been taken, 
up by Government, and in some countries, as in Germany, 

‘rance and portions of Italy, a regularly organised State forest 
‘administration is several centuries old. “In the United States it 
is beginning to be recognised that the present destruction of 
forests cannot go on much longer withont serious injury ta the 
agricultural and general interests of the country. Not only 
have private associations beon formed, in order to encourage 

lanting and a more careful management of existing forests, 

Pat one of tho States, Massachusetts, has passed an Act authoris- 
ing towns and cities to provide for the preservation and repro« 
duction of forests; and in the United States Department of 
Agriculture a forestry division has been formed, in order to 
collect and disseminate information regarding plunting and the 
management of forests. 

‘Tn England there aro Crown forests, but they are not very 
extensive ; and though, when oak was first planted in them on a 
large scale tho idea may have been to secure a permanent supply 
of timber for the navy, that object has long ceased to havo any 
national importance, for abundant supplies of timber are brought 
from all parts of the world, and onk in ship-building has to a 
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great extont heen displaced by steel and iron, Moreover, the 
woodlands on private estates in Great Britain are extensive, 
thoy yield largo supplies of timbor and other tor produce, 
and in the moist and temperate climate of the British islands 
the idirect advantages of forest conservancy are of less import- 
ance than on the continents of Europe and of North America, 
Yet, if the plan is carried out which has been formed of plant- 
ing up a portion of the waste lands of Ireland, in order to make 
them more productive and to regulate the flow of water from 
the hills, some action hy the State will have to be taken. 

Although in India the State has taken the initiative, it does 
not follow that all work of forest conservancy throngliout the 
country must he done by the British Government, At the com- 
meneeinent systematic forestry was liko a plant of foreign origin, 
and the aim must be to naturalise it, In this respect some pro- 
gress een made. The Chiefs of several Native States and 
Jarge landholders have commenced ongunising the. protection 
and management of their woodlands on the model of the Govern- 
ment forests, and they now send their own men_to learn their 
profession at the D Diin Forest School. Fortunately the 
climate in many districts is excendingly favourable for forest 

owth, and the progress made by plantations and forests which 
fave. boen effectually protected’ is exceedingly rapid. Land 
which twonty years ago was bare, or hore only open scrub and 
2 fow isoluted trees, is now stocked with dense forest from 20 to 
80 foot high. Such results of good management are more 
effective than any amount of teaching and persuasion, and hence 
the examplo set by Government is now followed by others. 

A remarkable instance has oceurred in France, within the last 
thirty years, of private forests created on a larye scale, the ox= 
ample having heen set by tho operations of tle State in the 
immediate vicinity. Tt is well known and need not here be told. 
how the Dunes, a belt of sand-hills which strotches for more than 
100 miles along the coast of Gascony, hetween the Gironde and 
the Adour, were planted up hy Government with “Pin mari- 
time” (Pinus Pinaster). This work, which was commenced in 
1790, was completed ahout ten years ago, and the result is tho 
conversion of 155,000 acres of white shilting sand into produc, 
tive pine forests, which yield resin and timber. ‘The larger 
portion of the forests this created was sold between 1861 and 
1865 to private proprietors and this sale realised over 13 mil- 
Yions of francs, Enland of the Danes stroteh the vast plains 
of the Landes, a district proverbially infertile and unhealthy. 
A little more than thirty years ago an attempt was made to drain 
this country and to plant the pine which had succeeded so well 
on the Dunes ; the high price of resin during the Amorican War 
stimulited those operations, and the greater part of the Landes 
are now stocked with forests, mostly private, which eover an 
area of 1,692,.00 acres. 
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Tho moa important product of these pine forests of the 
Dunes, as well as of the Landes, has hitherto been resin, Dur 
ing the American Way, and some time aftor its conclusion, their 
management was exceedingly profitable ; but since the American 
resin and turpentine industry has recovered, tho Pitch pino 
(Pinus ‘austratis) of the two" Carolinas, Georgia and Florida, 
has become a formidable competitor of the * maritime ;” 
tho prico of resin has consequently gone down, and it may now 
he necessary to alier the management of those forests, so as to 
aim ut the production of large timber, and to plant the Cork 
Oak among the pines. It may be doubted whether, in the inter- 
est of tho country, the sale of so large a portion of the Dune 
forests in 1861 was a wiso measure ; for, as a rule, the State is 
in a better position than private proprietors to make experi 
ments on a large scale, in order to determine what system of 
forest: managoment is best suited to the circumstances of the 
case. 

‘This lesson may be learnt, that in matters connected with the 
management of forosts the Government may usefully take tho 
initiative, but its measures must be so framed as to facilitate 
and not to discourage the action of private proprietors, In 
Franco, the amount, voted for the current year for the rostora- 
tion of bare mountain sides undor tho Jaw of 1882 is £186,000, 
and very large sums have been spent for the samo purpose an- 
nually, ‘ever since the first law on the subject was passed in 
1860.’ A large and efficient staff of forest officors has gradually 
Deen organised to carry on these operations, and it is confidently 
expected thnt eventually the hearty co-operation of village come 
munities and private proprietors ‘will he secured, so that in the 
end the action so long and persistently taken by Government 
for tho public benefit may result in the better management of 
all pastures and woodlands in the Alps and in the other large 
mountain ranges of Vrance. 

In India, certainly, it will be impossible for tho State to pro- 
vide means for tho protection and improvement of tho wood- 
lands to the extent required in order to secure to the country 
the full benefits expected from forest conservancy ; a large share 
of the work must be undertaken by native princes within their 
territories, by landholders on their estates, and by village com- 
munities on the waste lands in the vieinity of their villages. 

Landholders and native princes will be induced to preserve 
their forests hy seeing the rosults of good managoment in the 
Government forests. “In re age communities, the 
Government must tako the initiative; and as a preparatory 
measure, provisions regarding village forests have heen inserted 
in the India and Burma Forest Acts. To set forth the further 
measures which should be taken for the establishment of village 
foresta in India would lead too far. It suffices to say that ‘ho 
object must be to constitute village forests for the benefit of 

So 
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village communities, or groups of villages, and to errango for 
their protection and management by tha community undes the 
contral ef the Stato, ‘Not only will these forests yield a porma- 
nont supply of wood and fodder to the people without any ma- 
terial expense to the State, but, if well managed, they will 
contribute much towards the healthy development of municipal 
institutions and of local self-government. In many parts of 
France, Germany and Italy, the old communal forests aro a 
source of wealth to the country ; the incomo derived from thom 
pays for tho construction and maintenance of roads, bridges, 
churches, school-honses, and other public buildings ; and there 
are many towns and villages whera a large portion af the mi 
nicipal expenditure is covered by the revenue derived from the 
forests helonging to them. Put even in Europe the necessities 
of the present are stronger than the care for tho fature, and the 
communal forests would often be worked in a wasteful manner, 
if their management were not controlled by the State. 

The growth of forostry in India has been silent, and but little 
is generally known regarding it, Wherever it was possible, 
tho plan adopted has been to concentrate efforts upon limited 
areas, to undertake one task only ata time, and not to fritter 
away, by a variety of occupations, the time and strength af the 
staff availublo. | Hnthusiastic foresters may at times have desired 
a more rapid advaneo ; but the slow and steady progress made, 
wherever cireumstances were favourable, lias proved a safo- 
guard against tho tide of re-action, which, in India at least, not 
rarely sets in against projects and measures that have been 
pushed on too fast. If Indian forestry is permitted to continuo 
its progress withont any retrograde ‘movement, it will, from a 
small beginning, grow into a largo institution, which will streng- 
then tho ‘position of Government, and will promote the pros- 
pority of the peoplo.—hy D. Branprs, From “ Transactions of 
the Scottish Arboricultural Society,” Vol, X., Part iii, 1884. 
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By Mason-Guvenat, Monaay, late Depy. Conservator of Forests 
Madras. Edited by J. Suorn, retired Deputy Surgeon 
General, Madras Army. 


Ov reading tho title we opened this book with great expectations, 
anticipating to pass a pleasant hour in its perusal, but alas our 
pleasure was soon damped, and had yielded to a feeling of disap- 
pointment long cro the last page was reached. The title is a 
somewhat ambitious one, but the author modestly says in the 
Prefaco that—“I have put together the result of my twent: 

years’ experience in the hope that they may bo useful, thoug! 

imperfact.” ‘The punctuation is deplorable throughout, and we 
should never have imagined the existence of an editor if his 
.namo had not been given on the ttlerpage 5 thas, a go 29 
this eontence occurs :— It will, of course, be alvisable to select 
the most valuable kinds for reproduction, such as certain Ter 
minalias, viz., Glabra, Coriaria, Hardwickia, binata, Soymida's 
febrifuga, Acacias.” ‘From this wo should infer that Glabra, 
Coriaria, Hardwickia and binata wore all Terminalias, that Hard- 
wickia and binata were iwo distinct species, and tebrifaga a 
medicine patented by 2 man rojoicing in tho name of Soymida ; 
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glabra again is epelt with a capital ‘@? instead of with a small 
one. 

Tho book has evidently no pretentions to he scientific, but still 
it might avoid such e glaring error as the statement that the 
mahogany is a leguminous tree, 

Sometimes it is contradictory, Thus wo are told at page 1, and 
correctly so, that nlthough every teak aced (the fruit is meant) 
may have four cells, they are not always full, for sometimes one 
(meaning one seed) germinates, but often two, rarely three, and 
seareoly ever four, whereas in the Introduction, which strange to 
say, is devoted wholly and solely to the description of the teak, 
we are told that the nut is one-seeded, We should not call the 
teak a very hard wood, and do not know what facts exist which 
justify tho assertion that it is more durable than oak, 

Tho arrangement also is not so good as it might be. In 
Chapter I. on Teak Forests, we ara toll abont main rands, 
Dridges, elephant’s food, elephant’s mahouts, nature of elophants, 
how to treat wounds, &c., whilst under sandal-wood we are told 
about lime in teak. Chapter XIT. is devoted to Fuel Planta- 
tions, after which we have two chapters on other subjects, re« 
turning again to Fuel Plantations in Chapter XV. 

At page 13 it is stated that—* With regard to planting and 
forestry in India, the European Forester has much to unlearn.” 
If it had been had much to Mears we should have agreed with the 
writer. 

There is, however, some useful information given, especially in 
the two prize essays on Fuel Plantations, one by Major General 
Morgan, and the ather by Mr. Rhodes Morgan. In the first wo 
find that Casuarina muricata is the only tree to plant in Madras 
on low ground with a sandy soil, the water-bearing surface boing 
within @ feet of the surfice for the greater part of theyear. Its 
growth is excoedingly fast, and ax fuel, its calorific powers are 
unsurpassed hy any ordinary wood. In 40 years the profit per 
acre is calculated at Its, 3,208, and if the casuarina be treated 
partly as a fuel and partly 08.2 timber plantation, the prof per 
acre in 30 years is shown to be Rs. 7,009. 

For the hills between 4,500 and 8,000 feet eaealypts are ree 
commended, the plantations made to be partly for fuel and partly 
for timber, and in 40 years the balance sheet is estimated to show 
n profit of over Rs. 10,000 per acre, 

It ig stated that vermin (rats, &c.) can he kept from youn; 
plants by strewing pods of cowhage (Mneuna pruriens) rounc 
the stems of the seedlings, and judging from our first introdac~ 
tion to the plants in question, we admire the prudence of the 
rats in avoiding them. 

With regard to some of the introduced Australian trees, wo are 
told that Acacia decurrens grows from 4,000 to 7,000 fect. Aca 
cia Melanonylon and dealbata from 5,000 to 7,000 foet, whilst the 
Eucalyptus Globulus delights in an elevation of 7,000 feet, and 
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bears 10 degrees of frost, a rainfall of 50 inches a year suiting 
it well. ‘The mean temperature at Ootacamund is 56°, and in 
that latitude 12° north the Bluo Gum docs not succoed below 
5,000 fet. 

Chapter XTV, gives a long list of Minor Forest Products of 
Madras. Cryptostegia _grandijlova is said to yiold a eplendid 
quality of Caouichoue far superior to the Ceara rubber, It is 
only cultivated in gardens. Cardamoms in Mulahar sell when 
cured at from Rs, 50 to Rs, 110 a tuldm = 32 Ibs. English, 
Cesalpinia Sappan is extensively cultivated throughout Mala 
bar, and when a daughter is born in a 'Thean family, tho father 
plants a certain number of Sappan trees, which form her dowry 
when married, 


NATURAL HISTORY OF THE MAMMALIA OF INDIA 
AND CEYLON. By Ropaar A. Srumnpare, 
FRGS., ELS, &0. 


Fieip-naturalists, sportsmen and others, who take an interest 
in the wild animals inhabiting our jungles, must all have felt 
tho want of a really good book of reference, hy means of which 
they might easily and quickly determina ‘species mmknown to 
them. tothe present time our only book on the Mammals 
has been Jerdon’s “ Mammals of Continental India.” Like his 
valuable book on the Birds of India, the ‘Mammals’ shows a 
terrible want of scientific arrangement, without any keys to the 
orders, genera and species, which renders it always troublesome 
and sometimes very difficult to determine a species eyen when 
tho description is good, which is frequently not the case. 

Mr, Storndalo calls his book a popular” manual. Every 
hody, however, is not famitiar with the scientific terms whieh, 
in spite of the aulhuc’s huving “discarded the stiff formatities of 
compiled Natural Historios, * could not be oliminated without 
depriving the descriptions of all real value, and it appears to us 
that the popularity of the work would be considerably enhanced. 
by the addition of'an introduction explaining the technical terms 
and classification. 

As stated in tho preface this book is superior to Jerdon’s, 
in that it includes the mammals known to occur not only in Con- 
tinental India, but also in Burmah, Ceylon and India generally. 
Altogether, about twice as many’ species arn descrifel as fe 
the older work. It also contains many illustrations which will 
be an assistance to the student, moro particularly to the “ pop 
ular” reader, whose chief stand-by they wil probably be, 
But many of these wood-cuts are very indifferent productions, 
Tuke, for instance, the stag-cheetul—one of the best—at page 
507, or the bison, at page Tao, a most cadaverons specimen in 
the last stage of consumption (every sportsman knows that 
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bison aro always in good condition), or the buffalo, at page 
490, which is a still more wonderful drawing, Certainly the 
illustrations do scant justice to the author’s well known artistic 
talent. ‘The book is very well printed, and contrasts most favour- 
ably with tho * Mammals” in fis respect, In all other respects, 
itis muck the same as that hook, which geems to have been 
taken as a model, and which has beon largely indented upon 
for descriptions, as is frankly acknowledged by the author. 

‘We may fairly congratulate Mr. Sterndale on having pro . 
duced a work well adapted to moet the want which it is intended 
to supply, and hope before long to weleome a new edition with 
improved woodcuts and the additions which we havo ventured 


to suggest. 
= MG. 
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THE ASIATIC ELEPHANT IN FREEDOM AND CAP- 
TIVITY. 


By G. P. Sanpengon, Superintendent of Government Ele- 
phant-catching Operations in Bengal. 


Wamsr the popular interest folt in the elephant is, perhaps, 
greater than that attaching to any other wild animal, [ think it 
may bo safely enid that regarding none, tame or wild, do more 
fallacious impressions exist. 

Tho pecnliar opportunities which have been afforded me 
during fifteen out of nearly twenty years spent in India, of 
observing the elephant in its wild and domesticated states— 
opportunities which it has been at onco my duty asa public 
servant and my delight as a sportsman, to make the most of — 
have induced me to believe that what I may be able to tell you 
to night, regarding some of the most interesting features of the 
Asiatic elephant, may be acceptable to you, as being facts, and 

rerhaps be of some small service to the cause of natural history. 
will first commence with a few remarks on the clephant’s 
intelligence. 

The clephant’s sizo and staid appearance, ite gentleness, and 
tho ease with which it performs various services with its trunk, 
have given rise to the exalted idea of its intellect that prevails 
among those not intimately acquainted with it. And its boing 
‘but little known in Burope, whilst what is known of it justly 
makes it a favourite, lends to tales of its intelligence being not 
only welcomed with’ plonsnro, but accepted without investiga- 
tion. Many elephant stories aro intended for tho amusement 
of little folk ; but in a sober inquiry into the mental capacity of 
the animal, they must not be accepted as facts. 

The opinion is generally held by those who have had the best 
opportunities of observing the elephant, that the popular esti- 
mate of its intelligence is a greatly exaggerated ono ; that, 
jnstoad of being an exceptionally wise animal, its sugacity is of 
avery mediocre deseriplion. Tho truth of this opinion no ono 
who has lived amongst elephants ean doubt, Tt is a significant 
fact that the natives of India never speak of the elephant as a 
peculiarly intelligent animal, and it does not figuro in their 

it 


ancient literature for its wisdom, as do the fox, the crow, and 
the monkey. 
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Ono of tho strongest features in the domesticated elephant’s 
character is its obedience. Tt may also be readily taught, as it 
has a large share of the ordinary cultivable intelligence common, 
in a greater or less degreo, to all animals. But its reasoning 
faculties are undoubtedly far below those of the dog, and pos: 
sibly of othor animals ; and in mattors beyond the range of its 
daily experience it evinces no special discernment, Whilst fairly 

nick at comprehending anything sought to he taught to it, the 
elephant is decidedly wanting in originality. ‘To begin with, the 
elophant displays less intelligence in its natural state than most 
wild animals. 

Whole hords are driven into ill-concesled enclosures, which 
no other forest creatures could be got to enter; and though 
these enclosures are made immensely strong, and are generally 
capable of resisting the efforts of any single elephant, they 
would not for 2 moment withstand the combined attack of even 
two or three, much less of a whole herd. But elephants never 
thus oombino to free themselves. I have frequently seen fifty 
or sixty crowded into a stockade only thirty yards in diametor, 
the palkades of which would have been of no more account than 
corn-stalks before the rush of three or four of them, but no such 
rush has been made, More significant still, I have, on several 
occasions, seen a single elephant in a herd, by a bold dash, burst 
through the palisade and effect its escape, but I never yet saw 
any other elephant follow, and the hnntera hava at onea vepaired 
the breach, 

‘When a herd of wild elephants is secured within a stockade, or 
Hheddak, tho mahouts rido trained elephants amongst the wild 
ones without fear, though any of the wild ones might, hy a 
movement of its trunk, dislodge the men. This they never do. 
Ringle elephants are caught by being bound to trees by men 
wnder cover of 2 couple of tame elephants, the wild one being: 
Jgorant of what is going on until he finds himself sceured. 

iscaped clephants are re-taken without trouble; even experience 
does not bring them wisdom. Almost yearly, ono or two cle~ 

shants of the hunting establishment at Dacea are lost in the 
Jungles by straying or other accident whilst engaged in the 
capture of thoir fellows. As an example, in December 1878, 
an olophant which hed been captured three years, and partially 
trained to hunting, took fright at the fires and’ guns used in 
driving a herd and ran away. Her mahout fell off, and nothing 
more was soon of her until March last, when we re-captured her 
after four-and-a-half years’ absence, in a herd of 21 elephants, 
100 miles from where sho was lost. She had a calf at heol, 
‘When pricked witha spear aud ordered to kneel, she did so 
promptly, and in throe days she and another reclaimed rnnawa 
were employod in the capture of their fellows. While sac 
facts testify to the docility of tho elephant, they tell heavily 
against its intelligence. 
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Though possessed of a proboscis which is eapable of guarding 
it against such dangers, the wild elephant readily falls into pits 
dug in its path; whilst its fellows Hee in terror, making no 
effort to assist the fallen onc, as they might easily do by kicking 
in the carth around the pit. It commonly happens that a young 
elephant falls into a pit, in which case the mother will remain 
until the hunters come, without doing anything to assist her off 
spring, not even feading it by throwing in a few branches, 

In its domesticated state one of the elephant’s chief character= 
istios is, as before stated, its obedionce ; and it does many 
things at the slightest hint from its muhout which much impress 
the on-looker unaequainted with the craft of elephant-guidance. 
The driver’s knees are placed behind an elephant’s ears as he 
sits wn it, and it is by means of a push, prossure, and other 
moficns that his directions are communicated, as with the pres« 
sure of the leg with trained horses ina cireus, 16 would be as 
roagonable, however, to credit performing dogs which spell out 
ropliss to questions with knowing, wint they are saying, as 
elephants with appreciating the objects to bo gained by much 
which thoy do ‘under the direction of their riders. 

Then as to the stories regarding the clephant’s reasoning 
powers, what an improbable one is thut of the elephant and the 
tailor, wherein the animal on being pricked with a noodle instead 
of being fed with sweetments as usual, is represented as havin; 
deliberately gone to a pond, filled ite trunk with dirty water and 
returned and squirted it aver tho tailor and his work. This 
story accredits the elephant with appreciuting the fact that 
throwing dirty water over his work would be tho peculinr man= 
ner in which to annoy the tailor! How has he acquired the 
knowledge of the incongruity of the two things, dirty water and 
clean linen? Ifo dolights in. water himself, and would, there- 
fore, he unlikely to imagine it objectionable to another. If the 
elephant were possessed of the amount of discernment with which 
he is commonly credited, is it reasonable to suppose that he 
would continus to lubuar for man instead of turning, into the 
nearest jungle? We commonly use elephants to carry provie 
sions for the hunting parties through the same forests ‘wherein 
they wore disporting themselves as wild animals less than a year 
ago, That they thus submit must be regarded as more credit 
able to their good dispositions than to their good sense, 

All who have had to deal with elephants will agree that their 
good qualitics cannot be exaggerated ; that thoir vices are fow, 
and only occur in exceptional animals; that they are neither 
treachorons nor retentive of an injury; and that they are 
obedient, gentle, and patient beyond all other domestic animals, 
Bat it is no traducemont of the clephant to say that it is, in 
many things, a decidedly stupid animal. 

Another matter upon which much misapprehension exists is 
the height to which elephants grow. Wo hear and reed. of 
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Indian elephants 12, 15, even 20 fect high! As a matter of 
fact, 10 fect in males, and 8 feet 6 inches in females (vertical 
height at the shoulders, measured as a horse), is very rarely 
attained, and is not exceeded by one animal in 500, As bearin 
on this subject, L may quoto the following from the “English 
Cyclopedia.” “The Mr. Corse referred to therein was a gentle- 
man. thoroughly conversant with the Indian elephant. valu- 
able paper of Tis’on the subject was read beforo the Royal 
Society in 1799, 

“During the war with Tippoo Sultan, of the 150 elephants 
under Captain Sandys, not one was 10 feet high, and only 2 
few males 94 fect high. Mr. Corse was very particular in as- 
certaining the height of the clephanis used at Madras, and 
with the army under Marquis Cornwallis, where there were 
both Bengal and Ceylon elephants, and he was assured that 
those of Ceylon were neither higher nor superior to those of 
Bengal.” 

* . « 8 © 6 * 

“The Madras clophants have heen said to be from 17 to 20 
feet high. Now let us see how dimensions shrink before the 
severity of meastirement. Mr. Corse heard from several gentle 
men who had becn at Dacca that the Nabob there had an ele- 
phant 14 feet high. Mr. Corse was desirous to measure him, 
especially as he had seen the elephant frequently at a former 
time, and then aupposed him to be 12 feet high. He accord- 
ingly went to Dacca. At first he sent for the mahout or driver, 
who withont hesitation, informed him that the elephant was 
from 12 to 14 cubits—that is, from 15 to 18 feet high. Mr. 
Corse measured the elephant exactly, and was rather surprised 
to find that the animal did not exceed 10 fuet in height.” 

In my own exporience I have had some amusing mstances of 
the difficulty of gotting at absolute fact in this matter. [havo 
for some years made a point of ascertaining the height of all 
the largest elephants 1 have heard of in India, Five years ago 
T inserted a request for information on this subject in all the 
chief newspapers of India, Accounts of 11 and 12 fect ele~ 
phants poured in, but none stood the test of inquiry. To make 
it worth any ono’s while to establish such dimensions, I offered 
to give an order upon any gnnmaker for the best double-barrel- 
led riflo, and all accessories, to any gentleman who could produce 
evidence of an clophant even 11 feet high. ‘This was never done, 
and I only found one elephant above 10 fect. This magnificent 
elephant belongs to the Maharajah of Nahun-Sirmoor, in the 
Punjab, and measures 10 feet 74 inches in vertical height at 
the withers, I made a journey of 100 miles ina palangnin to 
measure him with my own hands. He is the only elephant ovor 
10 feet in height that Ihave ever seen amongst many thou- 
sands, and ho must he regarded as not less phenomenal than a 
human being of 8 feet. 
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In connection with this subject I may mention that twice 
round an elephant’s fore-foot is his height, within an inch or 
two; more frequently it is exactly so, Out of many hundreds 
of elophants of all ages which I have measured, [ have only 
‘once found the variation to he as much as five inches, 

There is at presont in tho Indian Museum in Calontta the 
skeleton of a male Indian elephant which Dr, Anderson, the 
Superintondent, informed mo he thought must have stood about 
11} feot when alive. But this estimate is based entirely on the 
height of tho skeleton as at present set up, which may he, and 
in ny humble opinion is, too great, I unfortunately have not 
got my note-book, which contains the height of tho skeleton, 
with me in London. The elephant to which this skeleton be- 
Jonged was shot whilst will, and therefore could not have been 
measured when on the ground with any approach to accuracy. 
It was undoubtedly an exceptionally large animal, but was not 
over 10 feot, in my opinion, based upon the following considera~ 
tion. Thore is now in the British Mnseum, in South Kensing- 
ton, a skeleton which Llutely brought to Engkid of an clephant 
which died in June 1833, at Dacca. I measured this elephant 
most accurately before his death ; his height was 9 feot 10 inches 
at the shoulder. Now, his femur hone measures over all 3 feet 
11} inches, and is only an inch shorter than that of the skeleton 
in tho Indian Museum in Caleutta, This seoms to me to be a 
reliahle ground of comparison between the two, and to be fital 
to the claim advanced for the Caleutia Museum elephant of being 
20 inches taller than one with a femur hone only 1 inch shorter, 

In June 1878 I measured the since famous African elephant, 
Jumbo. He was then 10 feet 5 inches at the withers, und heing 
about 17 years old, was still growing. Uhave been unable to 
ascertain his exact beight, measured in the foregoing ‘manner, 
when he left England for America in 1882. His height was 
then taken to the top of his back, with his fore and hind feet 
bronght near together. This would tend to arch his back very 
constiorably, He measured 41 feet 6inches in thie way ; but a6, 
his forefoot planted firmly on the ground measured 5 fect 6 inches, 
his height at withers was probably about 11 feet. Accordin 
to Sir Samnel Baker, who has seen largo numbers of both 
‘Asiatic and African elephants in thoir native wilds, the Africans, 
male and female, average about one foot higher than the Asiatic, 
‘The case of Jumbo appears to confirm this to a great extent as 
regards male elephants ; but I have never seen African females 
even as large as Asiatic females. Of courso, in captivity we do 
not soe one African to 1,000 Asiatics (takin| i ‘India into account), 
80 the comparison is unfavourable to the Africans. 

Much misapprehension prevails regarding the uses and powers 
of the elephant’s trunk. This organ ix chiefly used by the 
animal to procure its food, and to convey it and water to its 
mouth; also to warn it of danger by the senses of emell and 
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toch, It is a delicate and sonsitive organ, and is novar used 
for rough work, In any dangerous situation the elephant at 
once gunrds it by curling it up, Tho idea that he can use it for 
any purpose from picking up a needlo, ta dragging a pieca of 
ordained froma bog is, ike many others connected with, the 
elophant, founded entirely upon’ imagination, An elephant 
anight manage the former feat, thongh { doubt it (1 have never 
seen elephants raise coins and such small articles otherwise than 
by suction) ; the latter he would not attempt. Elephants engag- 
ed in stich work as dragging timber invariably take the tope 
between their teeth ; they never attempt to pull 'a heavy weight 
with tho trunk, An clephant is pawortul enough to extricate a 
cannon from a difficult situation, but he does it by pushing with 
his hond or feot, or in harness, nover by lifting oF drawing. with 
the trunk. Elephants do not push with the forcheul o region 
ahovo the oyos, hut with tho base of the trunk or snout about 
one foot below the eyes. 

I may hore mention that I have seen many instances of very 
sovere injnry to their tranks amongst wild elephants. ‘Theso 
were evidently caused by the sharp edges of spli bamboos 
whilst the animals wero feeding. Some have had from a few 
inches to a foot of the member totally useless, merely hanging 
hy a little muscle, hoth nostrils having been out through. 

Tho age to which the elephant lives is, as must ever be the 
easo with denizens of the forest, uncertain, ’ The general native 
opinion is that they attain 120’ years in exceptional cases (they 
have beon known to reach this age it captivity), but more 
ustally to 80 years. Under tho more favourable conditions of 
a natural life the elephant must attain a much greater age 
than in captivity, I think it by no means improbable, looking 
to their peculiar dentition and other circumstances, that ele 
phants live to 150 or 200 yeurs, but this view is, of course, tom 
grent extent a supposition. 

One of the most remarkable ficts in connection with wild 
elephants is the extreme rarity of any remains of dead ones 
being found in the jungles, ‘This circumstance is so marked 
as to have given riso to the belief amongst some wild tribes, 
that wild elephanis never dio ; whilst others believe that thera 
is a place, unseen by hnman eye, to which they retire to end 
their days. The latier belief is untenable, as there are no parts 
of tho forosts of India that aro not well known to, and occasion= 
ally visited by, the wild tribes who inhabit them, 

my own wanderings for many years through clephant 
jungles T have only seen the remains of ono femile clephant 
that had died in giving birth to a calf, and of one elephant 
drowned in a mountain torrent. Not only have I never seen 
tha remains of an elephant that had died anatural death, but L 


never met anyone amongst the jungle tribes or professional 
olophant hunters who had. 
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Sir Emerson Tomment says in his work on Ceylon 
natives generally assert that the body of a dead olophant is 
seldom or never to be discovered in the woods, And certain it. 
is that frequenters of the forest with whom 1 havo conversed, 
whether Europeans or Singhalesa, are consistent in their assur~ 
ancos that they have never found the remains of one elephant 
that had died a natural death. A European gentleman, who for 
36 years without intermission hud heon living in the jungle, as 
cending to the summits of mountains in the prosecution of 
trigonometrical surveys, and penetrating the valleys in tencing 
roads and opening means of communication—one, too who hi 
made the habits of wild elephants a subject of constant obscrva~ 
tion and study—has often expressed to ino his astonishment that, 
after secing many thousands. of living elephants in all possible 
sitnations, Gelind newer yet found a single skeleton of adead one, 
except those which hud fallon by the rifle, The Singhalese have 
a superstition in relation to the close of life in the olephant 5 
they beliove that, on feeling the approach of dissolution, he re- 
pairs to a solitary valley, and there resigns himself to death.” 


(To be continued.) 


LONDON TEA COMPANIES. 
(Arranged according to area of cultivation). 


Results of working in 1883. 


Acrerd 
Name, ot ent Crop of 1888, 
£ £ Ibs, 
Assam Company, | 187,160 | 7,600 | 25 | 2,569,061 


Land Mortgage Bank of India, 
Limited, ew + | 808,468 | 6,645 | 46 | 1,539,120 
Forehant'Tea Company, Limited, | 100,000 | 4,000 | 26 | 1,099,818 
Darjecling Company, Limited, | 135,420 | 1,562 | 88 | 473,810 
Doom Dooma Tea Compsny, 
Limited, tee 
Indian ‘Tea Company 
Limited, a. 94,060 | 935 [100 | 195,040 
Lebong Tea Company, Limited, | 82,070} 988) 83 | 77,899 
Borelli ‘Tea Company, Limited, | 78,170 | 875 | 90 | 396,000 
Thanzie Tea Association, Ltd., | 35,000 | 783 | 45) 264,110 
Beottish Assam ‘Tea Company, 
Ie eae acists | 79,590 | 679 1117) 225,998 
‘ea Company, Limi 43,580 | 556 | 78] 201,248 
‘Tea Company, Limited, | 43,560 | 850 | 51 | 212,720 


. 
118,600 | 1,466 | 78 | 895,155 
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Cont of Wale of 


per r 
me || 
lbs. | a. d. | 8. d, & 28, d.jper cent. 
a39 |} Olly i ot 885i 14 
251) 1 Of 1 3} 2172) nil. 


803) 1 of 1 34! 9181) 125 
308} 1 13/1 64] 6140] 7h 


pany, Limited, s+ | G17) 0 10h 0114) 2 12 8) of 
Indian ‘Ten Company of { 

Oachar, Limited, .. | 287|1 02 1 43) 2180 8 
Lebong ‘Tea Company, Li- 


mited, .., nee a | 2971/1 OF 1 531 7 OOF 2 
Borelli Ton Company, Ti- 

mited, .., ae +» | 5835/0102 1 2] 7170) 8 
Jhanzie Tea Association, 

Limited, ae +) 865) 4 S$ 1 OF Bia Bh 
Scottish Assam Tea Com- 

pany, Limited, we | 937/011) 1 43 7159 5 
Dejoo Tea Company, Li- 

Wile, we vee soo|o1z1 a3] Gis 7 


Borokai Tea Company Li 
mited, ... ‘ane we 265; 1 O]1 8 9 37 15 


Fa a es veo ey a a ee 
Indian Agriculturist, 


Beranto Mynanovass—A small sample of these, the produce 
of the Torminalia Belerica (Tandra, Tel.) collected in Kurnool 
was lately sent. through Messrs. Arbuthnot & Co., for valuation 
in England. Tt was reported that, before the nse of them was 
Beitor Laon, they sold at £4 to £5 por ton, tho present value 
being £7 to £8 for quantities of 20 to 50 tons.—J. 8. G. 


Mustcat, Woon.—Wood hag properties that are not only pro 
ductive of music, but of the different qualities of music. “Were 


it not for wood some of the noblest of instruments would be 
unknown ; there would be no violin, the only instrument that 
fitly portrays the emotions of the musician ; no guitars, which 
have twanged so often to the sontiments of love ; no organs, 
which swell the chorus of devotion ; no pianos, which, next to 
the violins, stand at the head of all musical instruments. So 
auch is there in the musical quality of wood that at least one 
man in the United States hus spent a lifetime in experimenting 
with it and studying it. 3 
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The violin from the first has not been improved. Efforts 
have been made to add to its merits, but without success, for 
nothing could be added. It was born perfect. Nothing’ will 
answer in its construction but spruce and maple. Recently a 
violin maker experimentod with cypress for the belly, but decid- 
td that it would not answer the requirements. 

‘The manufacture of musical instruments consumes a lar; 
amount of lunber, probably 125,000,000 feet a year in the 
United States, incluling packing cases ; and this estimate may 
be tao low. Wishing to know what kinds of wood are used in 
pianos, and to what extent, a representative of tho Lamberman 
visited the factory of Messrs, N, Goold and Son, corner of Grove 
Avenue and Twenty-second Street, this city, for that purposo— 
a firm, by the way, that turns ont instruments of so high a 
grade that they are sought and sell readily as fast as finished 
without any resort to advertising. This concern has recently 
ereoted a factory with a capacity of from 40 to 50 pianos a 
month, This makes six factories in Chieago, Thero are other 
dealers wlio claim to manufacture their instruments here, bat 
their factories cannot be found this side of the East, where 
there are immense establishments that make stock work and 
stamp any name on the instrument desired. 

Thero ‘are used in pianos ash, spruce, whitewood, cherry, 
rosewood, mahogany, ebony, cadar, boxwood, white holly, bird’ 
eye imaple, rock maple, American and French walnut, bireh, 
chestnut, rock elm, oak, basswood, pine and gum. All of these 
woods are not used in any one instrument; they are variedly 
used according to the ideas of the manufacturer and the stylo of 
finish that is given to the case, Cherry, to any extent, has not 
Deen made much use of until of late,” A few years ago such a 
thing as an ebonized case was a novelty, but now quite a pro 
portion of all the instruments made are finished in black, and 
there is no hardwood that can be cbonized better thun cherry. 
Necessity brought about this change. Stosewood is produced 
ina much warmer climate than this, consequently it will not 
stand the sudden changes from heat to cold without cracking. 
Tt is not unusnal for a costly instrumont when veneered with 
rosewood to become disfigured in a few years. It is owing to 
the same principle that American marble is taking the place of 
Italian to such an extent. Italian murble is indigenous to a 
warm climate, and in this country soon changes in colour and 
checks, An ebonized cherry piano care is good for a lifetime, 
and when it begins to look old it can be put in good shape 
again at small expense. 

Spruce is invariably used for plano sounding boards, and 
pine for the sounding boards of organs, Here is one place 
where the different qualities of wood are seen. A soft tone is 
required in an organ, and a soft wood is used to produce it. 
In pianos a harsher tone is reqnired, and to produce ita harsher 
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and harder wood must he uscd. There aro factories in the East 
that: do nothing but turn out piano sounding boards, and one of 
theso manufacturers, Mr. Alfred Dolge, of Dolgeville, N.Y., 
recently sent a communication to a_musical journal, in which 
he said that if the State carried out the desire ofthe parties who 
are harping on the denudation of the Adirondacks, and forbade 
the cutting of all timber in that region, the piano manufacturing 
interost would be wholly at a loss where to procure spruce for 
sonnding hoaids, and hard maple for other portions of the in- 
strument, for, with the exception of the Black Tlill forests of 
Montana, the above-named species, with their peculiar qualitios, 
cannot be found in the United States or Canada, The £1 
man is of the opinion that this statement by Mr. Dolge is far 
fetched. Ho is certainly wrang in regard to maple ; and some 
mannfaeturers aro using spruce that never saw the Adirondack 
region that answers the purpose admirably. 

in the cheaper class of instruments pine is used for the framo 
of uprights, and in the East chestnut is used for this heeause it 
is cheaper than ash, but the best manufacturers who aim at 
strength and solidity omploy hardwood. ‘The tone of an instru~ 
mont depends to a certain extent upon this. Tt also depends to 
some extent upon the character of the cabinet work. On the 
host pianos none but the hest eabinet-makers are employed, and 
the Inmber must be thoroughly seasoned. Tt is on record that 
a maker of cheap pianos received a lot of lumber, and in ten 
days it was made into piano eases ready for the market, 
Not much can be expected of such instruments, The cases 
shrink, crack, or become unglued, either of which affects tho 
tone. There must be nothing about the case of an instrament 
that will vibrate when a key is struck ; if there is, there isa 
rattling that is unpleasant. ‘The manufacturers who aro the 
most careful of their reputation say that a first-cluss piano con- 
not ha tnrned out inside of three or four months. 

Birch is sometimes used for cases instead of cherry, Gum 
has not been much used yet, but it finds favour in some direc 
tions hecause it is so easily grained ; and it may be mentioned 
that graining is done so perfectly now that it would be easy for 
a dedler to sella grained case for a rosewood veneered one. 
Eyen an expert has to look closely to detect the difference. If 
‘a dealor were to do this he would not be guilty of much of a 
crime, for the purchaser would bo the better off in the long run. 
Cedar is used for the hammer shanks. 

* "Tt is estinmled that there are made in tho United States 
50,000 pianos annually, and every piano ealls for 600 foct of 
lumber. If measured’ up this amovnt of lumber would not be 
found ina piano, but in its manufacture there isa great deal that 
necessarily goes to waste. This would give the total amount of 
Tumber used in this industry as 25,000,000 feet yearly ; besides, 
noarly overy instrument ‘must be furnished with a packing 
case. —North-western Lumberman. 


THE 


INDIAN FORESTER. 


Vol, X. J December, 1884. { No. 12, 


A SHORT ACCOUNT OF THE FORESTS OF THE NOR- 
THERN FOREST CIRCLE, MADRAS PRESIDENCY.* 


‘Tita chief forest tracts in the Northern Circle are the follow: 
ing — 

Ganjam Distriet,—In the Goomsur Taluk, including Surad, 
aro large sil (Shorea robusta) forests, the best portions of which 
Tie at the foot of the Ghat range in the valleys of the Gullery 
and Mahanadi rivers and on the boundary of the Puri district in 
the Kriyamba valley. The sal tree chielly occurs on the level 
ands and in tho valleys and lower slopes of the hills, the upper 
slopos being covered, where dry, with forest of bamboo and 
deciduous trees, and where ravines occur, with evergreens and 
Targe speoimens of the mango (Mangifera indica). Tho chief 
allies of sil in tho plains are the sahijo ('erminalia tomentosa), 
dhan (Anogeissus latifolia), holondha (Adina cordifolia), and 
ebony or kendhu (Diospyros tomentosa). 

The satinwool (Chloroxylon Swietenia) also is occasionally 
met with, while inthe poor ‘kankar? lands, which here and 
there alternate with the richer sil-producing soils, the sohan 
(Soymida febrifuga) grows to a largo size, ‘The prevalence of the 
mango and tamarind is most noticeable, and leads to the sus- 
picion, otherwise also borne out by the homogencous growth of 
tho sil forests and tho rocky nature of the hills, that it is not 
long since the whole country was under cultivation, The slopes 
of the Eastern Ghats which surroand Goomsur on the west and 
south are clothed with a dampor vogetation, and here the sl 
may be seen ascending to from 2,000 to 8,000 foct in altitude, 
Largo and lofty forest treos cover these slopes, and in weiter 
places are especiully found the tangani (Xylia dolabriformis) and 
the toon (Cedrela peor). The forests of Goomsur are in better 
actual condition than those of Surada, for the better moans of 


‘© Appenilix to a catalogue of the collections of forest products exhibited by the 
Northern Circle, Madras Forest Department, at the Edinbargh Forestry Exbibl- 
tion. By J. 8, Gamble, Conservator of Forests, Madras —[Bb.] 
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rafting afforded by the larger river of the latter, the Rushi- 
kalya, has led to a greater export and especially of rewood and 
poles. 

In the Borlampore Taluk, near the sca and close to the town 
of Rerhampore, aro the forests of the Mohiri Hille, capable of 
gent improvement and great utility, though at prosent worked 

yond their means, ‘the hills are inhabited y Sauras who 
live by ‘kumri’ cultivation, and the constitution ‘of reserves is 
therefore difficult. Tho chiof tree in the Mohiri Hilla is tangani 
(Aylia dolabriformia): the sat does not occur. 

@ Agency Tracts of Goomsur and Chinna Kimedi undor 
Government, as well as those of Pedda and Parli Kimodi and 
Bodogodo under Zemindars, are covered with forest in tho less 
frequented parts, Large sil is vory common, and is to somo 
extent oxported, but the absence of export roads from the ghiits 
will prevent much denudation for some time to come, and before 
that time does come, it is to be hoped that arrangements for 

oper conservancy and management will have been started. 
Rratos have alreacy been framed for the Purlikimedi Zemindari, 
at present under the Court of Wards. 

lost of the zemindaries contain considerable aroas of forest 
land ; but very little caro of the forests is taken, and they are 
consequently rapidly deteriorating. Noticeable are the forests 
of the Mahendragiri slopes rising ta nearly 5,000 feet in the 
estates of Mandasa and Budarsing, but they are much denuded 
by ‘kumri? cultivation. The upper paris are covored with 
CFholas’ as in the Nilgivis, and the lower with forasts, the princi 
pal tree in which is the tangani (Xytia deabriformss) As in 
the Goomsur Ilills, the mango and tamarind “as woll_as the 
‘aolopa’ palm (Caryota urens) are greatly prized by the Khonds 
and Sours, the latter a8 a toddy-yielder. Along the coast are 
occasional stretches of scrub forest, somo of which will be pro~ 
tected as ‘Fuel and Fodder Reserves,’ and in the vicinity of 
important seaports like Ganjam, Gopdlpur and Calingapatam, it 
is proposed to make plantations of casuarina. 

1 Goomsur forests were visited by the Conservator in 1859 

Dr, Cleghorn), 1864 and 1875 (Colonel Beddome) and 1884 
Mr. Gamble), and after the latter’s visit proposals were made 
for selecting farge areas in Goomsur and Suradi for constitution 
as reserved forests. The Mohiri and Mahendragiri Hills and 
tho Parlikimodi Estate were also inspected. Five rangos were 
constituted at Berhampore, Suradé, Mojogodo, Kukuluba, and 
Kurcholy, The head-quarters are at prosent at Russellkonda, 
where is the chief depot for the sale of timber. Forest houses 
have been built at Russellkonda and Suradi, and others are in 
course of construction. Most of the timber goes in the form of 
sleepers to Calcutta, but there is also a considerable local 
demand at Aska, Berhampore, and Gopdlpur. 

Visagapatam District —Tho conditions of forest work in this 
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district are much the same as in Ganjam. The Government 
forests lie in the Pilkonda Hills to the north, in the Golgonda 
Hills in the eouth-west, and in the coast taluk of Sarvasiddbi. 
Tho rest of the country is zomindari land, and the largest of the 
estates, Jeypore, bas very considerable areas of forest similar to 
Hint of the Agency Tracts of Ganjm. The Pilkonda forests 
were examined in 1864; they contain largo arons of young 
forest, with an abundance of tangolu (Xylia dolabrifermis), 
belle (Chloroaylon Swietenia) and other good trees along the 
Hopostto the seuth-west, overlocking the Pélkonda Taluk while 
writhin are good patches of guginpu (Store robusta), notionsbla 
imong which are those at Voni and Lakshmipuram, which have 
‘been for some time carefully protected. Proposals for constitu 
ting reserves wero made to the Collector, and it is probable that 
before long these forests will Yield considerable material for the 
supply of the taluks of the Vizianagram Sub-division and the 
Chieacole Taluk of Ganjam, 

‘Tho forests of the Golgonda Taluk lio partly in the plains, but 
chiefly in tho hills of the main range of the Eastern Ghé 
Which rise to 4,500 foct. Tho chief trees aro the Konda tan- 
geda (Xylia dolabriformis) and the Nalla maddi (Terminatia 
fomentosa). Mr, Welsh, the Sub-Collector, states that bamboos 
are also exported as well as myrabolams, tho produce of the 
Katukai (Zerminalia Chebula). Tho people bring out leaves 
for plates, Teak Petona ‘ndis) is searce, and is also chiefly 
found only towards the Godavari. These forests aro bein 
jnepooted for the constitution of reserves. In the Sarvasiddht 
Taluk, according to Mr. Welsh, there is an extonsivo area of 
waste’ land, which will now be utilized partly as ‘Reserved 
Forests’ parily as ‘Fuel and Fodder Reserves.’ This land 
‘consists chiefly of stony hills, which stretch down to the sea, 
and adjoining the Government lands, are thoso of the Pandur, 
Mallavaram estate, now under the Court of Wards, where some 
attempt at conservancy has been started. 

In the Pérvatipur Sub-division there are still some patches of 
sil forest rapidly being denuded, and the hills along the sea- 
coast about Bimfipatam and Vizagapatam, in the Vizianagram 
Zemindari chiefly, would repay protection, 

"A forest division has lately heen constituted and two ranges 
formed, the head-quarters being at Vizagapatam. 

Goddvari District —Of the forests of this district little is yet 
known except of those in the taluke of Rékapalle and Bb 
chelam on tho Godavari, ‘These latter, which really continue 
the Golgonda Hills of Vizagapatam and adjoin the Rampa Hills, 
have been for some time under the conservaney which was 
started when they formed part of the Central Provinces. The 
chivf tree is teak (Zeetona grandis), but othor good kinds are 
found, und notably Konda fangedu (Xylia dolabriformis), which 
here neatly reaches its southern limit gn tho cast coast, ‘Twelvo 
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reserves, said to contain 68 square miles, have been constituted, 
but theso will have to be increased if a proper area is to be se- 
cured, Of these, the Ghandigudiem reserve ig said to be the 
bost, but their capabilitios are as yet very little known. Thoro 
are considerable areas of waste land in tho taluks of the Godé= 
vari delta, which will shortly be examined and reported on. 
‘The hend-quarters of the division are at Rajabmundry, 2 Forest 
Rangor resides at Dumagudiem, and other ranges will be con- 
stituted as required. 

Kistna District—The forests of this district are somewhat 
seattored, but the chief areas lie in a block towards the west in 
the Palndd, Vinukonda and Sattenapalle Taluks. Tho chief tree 
in these forests is the yé (Hordatehia binata), but a small 
amount of teak is found as also is the Konda tangedu. Their 

resent condition is not very good, chiefly on account of their 
faving been too much grazed over, but they will improve under 
rotection, ‘Tho chief forests are those of Bollapalli in Vinu- 
onda, those bordering tho Kistna river in Palnéd and Venka- 
tayyapalom in Sattenapallo Taluk. In tho Bezvida and Nan- 
diggma Taluks lie the Kondapalli and Kottur forests with somo 
smaller areas near BezvAda itself. In the Narsaraopet Talnk 
is tho isolated hill rango of Kondavid, now only covered with 
serub chiefly of custard apple (Anona syuamoea), but capable of 
improving ; whilo in the Guntur taluk the chief forest areas are 
in the plains, on old cultivated land, and growing Nulla. inmma 
(Acacia arabica), In the Bipatla Taluk there isa large stretch 
of forest Iand noar the const producing soap-nuts (Sapindua 
emarginatus), while a similay arca existed in Gudivida, ‘which, 
having lately beon loased ont, has now alnost disappeared. 
About the mouth of the Kistna are large extents of mangrove 
swamp, tho principal tree in which is the mada (Avicennia 
officinalis), and these forests furnish great quantities of fuel for 
the supply of Masulipatam., "In the taluks of Gudivéda, Bandar, 
Répallo and Bipatla many plantations were formed by the 
Jungle Conservancy Fund, chiefly of casuarina (Casuarina 
equisetifolia), but also of other species, such as vepa (Melia 

sadirachta) and dirisann (Albizeta Leltek) with the palmyra 
palm (Borassus flabelliformis). Some of these plantations, 28 
was to be expected at the outset, have proved failures, while 
others, and especially those of Karlapilem and Wardereva, 
may be expected to produce a considerable amount of useful 
iaiterial. 

Proposals for the formation of ‘Reserved Forosts’ are now 
being submitted to Government, and it may be hoped that aftor 
timo has been allowed for the improvement of growth, the 
Kistna forests will be most valuatle for the em ply of tho 
thickly populated agricultural country of the Kistna delta. 
"The head-quarters of the division aro at lipatam, and ranges 
have beou formed at Bandar, Bapatla, Bezvida, Guntur, Vinn- 
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Konda, Palndd, and Krostr. Portions of the district were 
visited in 1883 by the Conservator. 

Nellore District—The chief range of forest country in this 
district lies along the Veligonda Hills, on the eastern slopes of 
the range in the laluks of Raptx, Atmalair, Udayagiri, and 
Kanigiri, in blocks alternating with zamindari lands, cbiefly 
belonging to tho Kalahasti ou Venkatagiri Estates. In these 
forests the red sanders tree (Plerocarpus santalinus) occurs, as 
well ag the yépi (Hardwirkia Binate), Segi (Pterocarpus Marsu- 
pium) and dak with other valuable kinds: They have now been 
‘proposed for constitutions as reserved forests. ‘The isolated hill 
ranges of Udayagiri, Kanigiri, and Chimakurthi have also been 
50 Proposed ani settlement is in progress. 

‘he next in importance of the forests of the Nellore District 
is that of Sriharikéta on the islands of the Pulicat lake and 
the helt of land between the Jake and the sea, This forest 
has long been worked for the supply of tho Madras market in 
fuol, ‘Tho chiof treos are the nerudu (Eugenia Jambolana), 
solagu (Pterospermum auberifolium), and raushti (Strychos Mua- 
vonica). Sonp-nuts are also found and tamarind trees in great 
number. The chief product is fuel, and for this the forest block 
for the year is cut, the trees being pollarded only and not 
cut to the ground. For the purposes of working eight blocks 
are formed, and theso arc cut in rotation, Minor produce also 
is largely exported, such as tamarinds, strychnine seeds, orchil 
(Rocslla’ Montaimei) and the dye-plants, chay (Oldenlandia 
umbellata) and surati chekur (Ventilago Madraspatana). Canes, 
the produce of Calamus Rosburghii, ave also sout to Madras 
for sale, 

In the plains taluks of Gudiir, Nellore, Kavali, Kandulair 
and Ongole, the forests consist of aroas of scrub, some of which, 
however, and especially those reserved near Nellore and Rama~ 
patam, are in good growth, and valuable for fuel and poles and 
the amall wood, which is ‘the most necessary for native use, 
Out of thoso areas reserves are being selected, but all are under 
management under the forest rules. The chief fuel troes are 
the chikreni (Albizeia amara) and pala (Mimusops indica), but 
tho number of kinds is large and there aro many others of 
value, 

‘Very important also in the Nellore District are the casuarina 
plantations, the chief of which are at Dugarizpatnam, Kot- 
taaptam, Tamminapatam, Utukur, Tummulapenta, Ramapatam, 
and Kenuparti, Some of these were started hy tho Salt 
Department, the rest by different previous Collectors, but the 
oredit of the good work done is hiss due to a Sub-Assist~ 
ant Conservator, Somasundram Moodelly, who was previously 
for many years under tho Jungle Conservancy Department. 

These plantations cover about 2,000 acres of land on the sand 
dunes of the sea-coast, and are now coming into working. 
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Rocont investigntions go to show that these plantations make 
annually an increment of about 4} tons por acre, up to eight 
yoars of ago, and that about 5,000 tons may yearly be made 
available, Arrangements for their survey and a proper work- 
ing scheme are in progress. A numberof palmyza plantations, 
ant one of coooxnut (Cocos mucfera) Uo been monde, while 
many topes have been planted abont. the district, In some, the 
eashow-nut (Anacardium occidentale) is grown, and the nuts 
exported for sale. ‘Tho hoad-quarters of tho division aro at 
Nollore, and range head-quarters at Sriharikéta, Nellore, Rapir, 
Udayagiri, Kanigiri, Ongolo and Ramapatam, | ‘The produce of 
the Sriharikéta forests and the plantations is taken for sale to a 
central depét in Madras, 

Cuddapah District.—In this district, forest work has perhaps 
been longer set on foot than in most others in tho northern 
circle. There are forests in all téluks, but the chief areas are 
those of the Palkonda Hills, the Seshachellum Hills, the Veli- 

onda range, the Lankamalai Hills, the Nallamalias, the 
Gorvdmalia of Jammalamadugu ills, and the soattored hills of 
the Kadiri and Madanapalle ‘Taluke,’ On the Palkonda Hills, 
rod sanders (Pterocarpus eantalinus) is the chiof treo, but teak of 
small size is not uncommon with yépi (Hardwickia) and other 
species. In the valleys aro large mango and fig trees, Owing 
io grenk demand for the railway supply, jangle ies, overarazing, 
and excessive lopping of leaves for manure, these forests are 
reduced to small trees and scrub only, but large areas have now 
been proposed for ressrvation, and with cavoful protection, 
especially from fire and goats, they will rapidly improve, an 
indeed ovon now show promise of great valve, "Te ie. probable 
that there is no more valuable wood in India, except sandal, 
than red sanders, and it is well that that tree was specially 
selected for prohibition of felling some years ago, for otherwise 
there would be very few left. Tho Seshachollum Hills aro very 
similar in growth, and indeed #0 also are tho Veligondas and 
Tankamalais, in the former of which the thamba (Shorea Tum- 
buggaia) and jalari (Shorea laccifera), both valuable timbers, 
similar to tho sél, oceur. 

The forests of the Nallamalai Hills enjoy a hettor soil, and the 

owth is consequently better, In the hills of the Kadiri, 

fadanapalle, Rayachdti, and Vayalpéd Taluks red sanders doos 
not occur, and it is probable that the chief tree is the yellema 
(Anogeinis iatijolia). “Lying at the lead of, the valley of 

‘ullampet between the Palkonda and Veligonda Hills are the 
Ballipalle evergreen forests, which are being regularly worked 
for tho supply of the Madras Railway. The best trees are tho 
choniog, satinwood, pala (Mimusops indica), and acacias, whilo 
many Tange clumps of tamboo, the large one (Bombusd arin 
dinazea) in the plains, tho small kind (Dendrocalarms strictua) 
on the adjoining hills, aro much cut and exported. In this 
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district there aro many experimental plantations, chiefly made 
jn order to find out the best system of re-clothing bad_ soils. 
They have not beon always very successful, but havo afforded 
somo experience, and some of them are doing well. Tho red 
sandors plantation at Kedar hax dono very well indeed, and 
the only rogret is that the area is nob much larger. It was 
started ‘in 1865 by the then Forest officer, Mr. Yarde, and the 
trees are now ahout 42 fot high with a mean girth of about 18 
inches, the avorage yearly increment so far haying been 
about 3 tons per acre. 

‘Tho Cuddapah District has many topes, mostly along roads, 
and of good growth, when it is considered that the best soils 
wore not always chosen. 

Large areas have been proposed as resorved forests in most 
téluks, except Jammalamadugu, which has not yet heen final 
reported on, and the settlement is in progress ; the Thanakonda 
reserve so far with one or two plantations has alone been finall: 
notified, but the large Settikunta reserve has also been completed. 

‘The chief works in the district, are the supply of the railway, 
which is done by contractors, and the collection and sale of red 
sanders roots and pieces for export. About 1,500 tons are 
brought out annually, valued at about Rs. 18,000, ‘Tho wood 
is sont to England asa dye, probably as a substitute for log- 
wood. Among other important products the chief is the tangedu 
dark (Cassia anriculata) which is very common, and of which 
argo quantities aro sported for tanning, ‘The Cuddapeh 
forests, altogether, are of great importance, and their position, 
bordering a line ‘of railway, gives them a high value, indepen- 
dently of that conferred by their usefulness in protecting the 
‘and the sources of the streams. The head-quarters of tho 
division aro at Cuddapah, of the Assistant Conservator at 
Kédir, and of the ranges at Kédir, Rajampet, Cuddapah, 
Proddutur, Siddhavatiam, Badvél, Réyachsti, Vayalpid, Kadixi, 
and Madanapalle. There are three forest houses at Kédur, 
Sanipaya, and Horsleykonda, and more are projected, as well a3 
good roads to open up the forests. 

Kurnool District.—The principal forest area in Kurnool is the 
great range of the Nallamalai Hills, which continue the portion 
referred to as coming in the Cuddapah District northwards to 
tho Kistna river and the frontier of Hyderabad. These hills 
contain a very large extent of forest of various descriptions. 
‘The main range of Tile has its slopes covered with bamboo and 
Aeciduons trees, chief among which are the ehiriman (Anogeissus 
latifolia) and occasional jitegi (Dalbergia latifolia). In the hot 
weather season trees with showy flowers are conspicuous, such 
as the goga (Cochlospermum Gossypium), moduga (Hrythrina 
indica), and buruga (Bombaz malabaricum), while theso brilliant 
colors are set off by the white-barked smooth stems of (Sterculia 
zens), The valleys contain teak in considerable quantity 
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though not very large, as woll as other valuable trees such as 
the nallamaddi (Terminalia tomentosa) and yegi (Pteroca 
Marsupium), while perhaps most conspicuows of all are tho fino 
ipp Bassa latifolia) whose lowers aro enten by the Chentzus, 
tho junglo tribe of these hills, and the pandra (Terminalia Bele- 

ic Jie uncut aa it is considered unlucky, On the eastern 
side yepi (Hardwickia) of good size is not. uncommon, To 
wards the north this tree is also the chief species of the plateaux, 
which border the Kistna river and adjoin the forests of the 
Kistna District, but there it is as much smaller as the soil is 
poorer, Near the temple of Srishalam, close to the chief gorge 
of the Kistna river, sandalwood (Santalum album) occurs, but 
of very slow growth. The Nallamalai forests occupy portions 
of five taluks, viz. Nandikétkur, Nandyal and Sirvel on the 
west, Marképur and Cumbam on the east. 

A small portion of the Veligonda Hills comes into this dis- ~ 
trict as well as into Cuddapal and Nellore, and gives a small 

uantity of red sandera, while there aro several isolated hills in 
the Cumbum and Mirkipur Taluks, presenting, however, but 

oor growth compared to that of the Nallamalais, West of the 
Ralamalais and betwoen the towne of Nandyél and Kurnool, 
and running also southwards into the Cuddapah District, are the 
Yerramalai Hills. Theso hills have been very much grazed 
over, and tho forest growth is chiefly of poor and thorny kinds ; 
it is however expected to imprave on tho selocied aroas, which 
will he constituted reserved forests, < 

The greater part of the Nallamalai Hills is under settlement 
as ‘Rosorved Forests,’ as are some blocks in the Veligondas, 
but the setttement will take some time. 

Of plantations there aro none, but there are many good topes 
along the chief roads, which in future years will form good 
camping-grounds. The head-quarters of the division are at 
Nandyal, and ranges have been mado at Cumbum, Marképur, 
Nandikétkur, Sirvel, Nandyal, and the Yerramalais. Forest 
houses aro in course of construction in the Nallamalais, where 
they are necessary on account of tho bad climate, and export 
roads will soon be started, 

Timbor ia not brought out departmentally, but purchased by 
contractors, who themselves export to the plains country and the 
districts of’ Kistna and Bellary. Minor produco is not much 
collected, ns so much of it is used locally by the Chentaus. The 
main river-crossings from Hyderabad are watched, and passes 
checked under recently sanctioned rules, 

Bellary District—In forest capable of giving much produce 
at present this district is very poor, though areas of fair size 
have been selected on the Copper Mountain Range near Bellary, 
and in the téluks of Hospet, Rayadrég and Kudligi, to bo con- 
stituted reserved forests. At present most of these forests are 
very bare, though in places, and notably at Malpangudi, where 
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it has been long protected, there is a’ fair growth of yopi 
‘Hardwickia binata). Some areas, expecially in the Adéni ‘and 

hir Taluks, have also heen solected, on which is a prowth of 
babtil (Acacia arabica), But the chief forests of Bellary lie in 
the Sandér State, from the Rajah of which a lease has been 
taken of 40,000 acres in three ranges round the Sanddr valley 
and the station of Ramandrng. These forests havea good. 
vegetation, especially on the summit of the plateau, whore about 
1,500 acres of compact growth is found, On the slopes the 
forest: is mostly decidnous, with teak, chony, Tumminalia tomen« 
tosa, and other troes, with some sandalwood. 

Towards tho base where more cutting has gone on the growth 
is naturally not so good. Groat endeavours are being made to 

rotect these forests from fire, and these endeavours have so far 

en snecessful. If they can he kept up pormanently the forests 
of Sanddr will soon become very important. | 

The forest hend-quarters are at Bellary, and ranges have beon 
formed at Sandir, Kudligi, Hospet, and Rayadrtiye. 

Anantapur District.—In charactor tho forests of this district 
resemble those of Bellary and of the southorn tiluks of Cudda- 

h which they adjoin,” The chicf forests lie in the hills of 

Panmkarida'aind Hindspus wheto theso is «good: araiwih. and in 
places teak, yopi (Hardwiekia), Anogeissus latifolia, and other 
deciduous trees occur, Some good ‘areas have been selected 
and proposed as reserved forests, Further north is the Muchu- 
kéta forest on the hills which separate the Tadpatri and Anan- 
tapur Taluks. ‘This has heon for some tima under prateetion, 
though the keeping out of fire has heen found to be difficult, 
The chief tree in the forest. is the Handwickia binata, and its 
eneral appearance is that of scattered poles of the tree with a 
ow of other species, 

There are a fow topes and small plantations of babitl in this 
district, but the chief is that near Gooty, where there is a good 
growth of babiil (Acacia arabica) with Acacia lewcophlea, Albiz~ 
zia Lebbek, the palmyra palm, and other trees of about 400 


quarters of the forest division are at Anantapur, and 
¢ boon formed at Penukonda, Hindupur and Muchu- 


lair’ District —the fovests of the Nilgiris are of fone 
inds— 

1, The castern and southern slopes, 

2, The northern slopes and Moyar valley. 

3. The south-east Wynand. 

4. ‘The ‘sholas’ on the plitean. 

In the first, we find deciduous forest with teak, anogeissus 
terminalias and other treos on the projecting apure and slopes of 
southern aspect, while the valleys are filled with fino forest, of 
partly overgreen, partly deciduous growth, In theso valleys 

40 
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the chief tree is the vengai (Pterocerpus Marsupium), but 
noticeable among others aro Adena ferrea, Cedrela Toona, Chik= 
rassia tabularis and Bischofia javanica. Tho second catego 
contains chiefly deciduous forests with a fair amount of sandal- 
wood, and ihe third, similar forest to that of the Malabar 
Wynaad, showing trees of large size, chief among which are 
teak and blackwood (Dalbergia latifolia). ‘Tho forost of the 
Ssholas’ is quite different. ‘Those ‘sholas’ aro patches of thick 
forest along rayinos and water-courses and separated by grass- 
lands or downs. The forost is low, tho trees rarely reaching 50 
to 60 feet in height, and the most important trees aro three 
Bugonins (Eugenia’ montana, Arnottiana and calephyllifolia), 
two hollies (Ilew denticulata and Wightiana), Michelia nilagirica, 
Ternstromia japonica, Gordonia obtusa, Meliorma pungent and 
Arnottiana, Mappia fetida nd species of Symplocos, Microtropis, 
Viburnum and Ligustrum, In all catagories are reserved forests 
being selected for reservation, ‘These *sholas’ are very slow- 
growing, and old trees do not easily reproduce, 60 that when i 
was found that they were likely to be in danger of destruction 
for fuel, arrangements were made to plant the quick-growing 
Australian wattles and gums, Plantations of the blue gum 
Potclyptns globule) and tho watiles (Aencia Helanozylon and 

i hate ben formed ‘near Ootacamund, Coonoor and 
Wellington, and the chief of them are ‘Aramby”’ and ‘ Bathri’ 
at Ootacamund, ‘Old forest” and ‘Bandyshola? at Coonoor, 
and ‘Rallia’ near Wellington. ‘Theso trees, and especially the 
blue gum, grow very fast, and aro fit to cut at ten years of age, 
being then often 100 feet high with a girth of 2—8 feet or 
even moro, The annual increment of blue gum has boon as 
cortained to he about 12 tons per acre per anium, that of wattle 
6 tons, ‘These plantations aro being worked in regular rotation 
for tho supply of fuel on the plateau, 

Tho produce of the Wynaad and Moyar forests consists of 
teak logs, which are brought for sale to Ootacumund, sandal 
wood roots and myrabolams, The head-quarters are at Ootaca- 
mund, and ranges have been formed at Coonoor, Kétagiri, 
Naduvatam, Sight, Mudumalai and Mailur. 

Tho northern circle was only constituted in December 1882 ; 
before that time the Ganjam, Nigiri, Cuddapah and Kurnool 
forests wore alone under the Forest Depattment, the rost 
having been managed by the Jungle Conservancy Fund now 
abolished. 

‘Tho arca of reserved forests constituted under the old system 
was 812 square miles on 1st April, 1883, but this is by no moans 
a correct estimate, for goveral large tracts are omitted. No 
reserved forests have yet been finally formed under the new 
Act. 


pits, revenue aud expenditure of tho last two years have 
cen— 
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Revenue. | Expenditure. Sarplus. 


‘Yours. 


Rea. 


Re Re, 
1982-88, .. | 8,89,112 | 251,928 | 1,387,789 
1983-84, 1.1] 4,18;838 | 802,452 | 1,210,881 


Average, oe 4,01,222 2,76,887 1,24,335 


The chiof districts in which revenue is realized are Cuddapah, 
Kistna, Nellore, Kurnool, Nilgiris and Ganjam, The sales of 
sil inbor in Gauiam, of red sunvdees and railway fuel in Cud~ 
dapah, of fuel in Nellore, of sandalwood and teak in the Nilgiris, 
largely help to make this up, while mder recent rules the 
general receipts may by expected slowly to improve, 


J. 8. Ganauz. 


WATILE CULTIVATION AS AN INDUSTRY.” 
By Acacta, 


Tr is no exaggeration to say that the various kinds of acacia 
usually spoken of under tho general term of wattles form one 
of the most valuable of the natural products of Australian soil. 
‘The bark of these trees has for years occupied an important 
position in tho tanning industry, and it may safely be said that 
the estimation in which it is hold is on the increase rather than 
declining. Side by side with this fact is the important and 
somewhat aistreastn cirenmstance that the yield of bark ay 
pears not only to be on the decrease in quantity but also in 
quality. ‘The reason of this falling-off is not far to seek. In 
the early days of wattle-stripping the procuration of sufficient 
bark to meet all requirements was accomplished with compara. 
tive caso, inasmuch as wattles were to be found growing here, 
thoro, and overywhere, So widosproad was the antural habitat 
of the various sorts of acacias in South Australia that, within 
the settled districts at all events, it is moro difficult to define 
Jocalities where it did not and would not grow, than to name 
localities where it would and did thrive. A very large propor- 
tion of the unalienated lands was mora or less covered with 
wattles, and so great was the area, that strippers could find a 
reat deal more bark than they had time to bil Gradually, 
Eowover, as these lands were parted with hy the Crown, tha 
natural growth was burnt off to make way for sheep or wheat, 
until, as is now the cage, wattles are considerably reduced 


* From the “ South Australian Register,” May 15th, 1894, 
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numerically, and are only to be found in certain portions of the 
original area, As a result of this reduction the price of bark 
went up toa high figure, and tho occupation of stripping and 
selling bark has now become snch a profitable one, that strippers 
pursue their avocation without the smallest discrimination what- 
ever, utterly regardless of tho state of the bark when gathered, 
and quite oblivious to the future supply. Every available 
wattle-tree within easy distance of a commercial contre is denud~ 
ed of its bark, and by this wholesale destruction thousands of 
young trees of perhaps not more than three or four years’ 
growth are ent off before their prime. Such sinful waste ean- 
not he too soverely condemned, ‘The bark from these young 
trees is much inferior in quality to those of mature growth, 
while the presenco of so much juvenile bark in the market, 
mixed aa it usually is with that of better quality, must necessari- 
ly tend to lower the value of the whole pate in the esiima= 
tion of the tanning industry, Moreover, it is in the primary 
stages that the growth of this tree is slowest and the accumuli~ 
tion of tannin at its minimum, As the tree advances in years 
the proportional growth per annum gradually Lut surely in- 
creases both in bulk as well as in the production of tannin, 
Such facts as these should not bo lost sight of by all who 
are fortunate enough to possess natural wattle plantations, and 
should deter them from permitting any premature stripping on 
their estates. The time has now arrived when the systematio 
prosorvition and cultivation of watiles as an industry will be 
attended with most profitable results—results which I firmly 
Lolieve will place waitle-growing in the front rank of colonial 
industries from a lucrative point of view. 

Of the acacias which produce tho wattle or mimosa bark of 
commerce there are two species which stand pre-eminent in 
this colony. These are Acacia Pyenantha and Acacia decurrens, 
‘The habitat of the former ranges chicly from the Adelaide hills 
north as far as Beltana, North of Npilding, however, this 
species asstmes a somewhat stunted form compared with what 
wo are accustomed to see in the Adelaide hills, ‘The leaves of 
this varicty are also narrower or more lanceolate than those of 
the typical form, and the wholo treo is easily recognisable from 
its stom and branches being usually covered with a hoary or 
glaucous substance, North of the position indicated the tree is 
generally confined to the moro elevated and hilly portions of 
the Colony. The typical form is to be found all along tho 
Mount Lofty ehain of hills and the plains from Encounter Bay 
to north beyond Barossa, while specimens are to be met with on 
Kangaroo Island. ‘The other species named, commonly known 
as the black wattle, is chiefly confined to the south-eastern por 
tions of the Colony. ‘The broad-leaved wattle seldom attains a- 
hoight of more then 25 feet, with a diameter of 8 inches, 
although in Brown’s “Forest Flora” it is stated that a tree 
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was felled at the Bomaphors lately, 35 fect in height and 18 
Inches in diameter, Acacia deeurrens grows to a largo troe in 
tho South-East, and may there often be met with over 40 feet 
in height and 2 foot in diameter. The average yield of hark of 
the broad-leaf may be put down at about 70 Ibs. for full, woll~ 
grown treo 7 to 8 years of age ; whilo it is not an uncommon 
thing to get 500 Ibs, from the black wattle of a similar age. 
Although the Pyenamtha is a smaller tree than the other, and 
is genoraily less rapid in growth, its bulk is of greater eommer- 
cial valuo, owing to its yielding a larger percentage of tannic acid 
than the black.” ‘The Pyonantha on an average yiolds about 35 
per cent. of tannic acid, sometimes as much as 40 per cent., 
While the Acacia decurrens rarely gives more than 25 per cent. 
The logical inference therefore points towards Acacia decurrens 
as the most profitable for cultivation, ax in spite of the lower 
yield of tannic acid per ton this disadvantage is fully mot by 
the inerensed yield per acre. Buth trees grow readily in almost 
any soil, although they sem to have a preference for those of 
asandy ‘nature on surfice, supported by a good yellow clay 
subsoil, When grown upon puro sand, the hark is somewhat 
deficient in tannic acid, heing at the same time of a thin nature 
and too full of sap to Me well for stripping, It is worthy of 
note that bark stripped from trees which have boon grown upon 
poor stony ground produces the greatest percentage of tannic 
acid. This 1s a fact of great importance, as there is an immense 
area of country in this colony of this nature that has hitherto 
been classified as tmproductive land, but which might with great 
profit he utilized in the production of these trees. 
ti 


Both species attain their prime condition between the ages of 
six and ten years, according to locality and quality of soil. 
‘When they aro grown on tho sandy 5 , with lay hottom, 
they come in for stripping about the sixth year, while on the 
stony ground it may safely ho asserted that the trees would not 
mative and pay— pay” moaning the fullest return obtainable 
from the treo—to strip before the eighth year, Attention may 
have beon called to the immense nmount of pig-face country 
along our southern cvast-line on the one hand, and the numbers 
of rocky patches seattered over the inland country, both of 
Which are suitable for profitable wattle growing. Touching the 
methods of cultivation, sandy soil being of a loose nature, the 
crop should be put in with the plough by ploughing strips 
18 inchos broad and 4 feet apart to ad 


lepth of about 4 inches, . 
The soed should then he dropped in about 3 fect apart along 
the rows, Tor the first two years after the crop bas been 
sown tho ground hetwixt the rows should be regularly ploughed 
or scarified, for the more tho land is stirred the more mois~ 
ture will find ity way to the roots, ensuring quicker growth, 
while ploughing will ut all times provo a very valuable ally 
agtinst fire. ‘Tho latter item is worthy of note, for I believe - 
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Tam correct in saying, that the various insurance offices do not 
accept wattle risks although far safer than the wheat crops so 
readily accepted. By adopting this mothod of cultivation, it is 
ealoulated that at least two years will be saved in the maturin; 
of the plants than if left to Dame Nature. About the secon 
year pruning must be taken in hand. The rows should be 
taken in hand systematically, and all large lateral branches 
which may appear to be interfering with the upward growth of 
the plant should come off, This operation should be repeated 
during the third year, after which the trees, partly from the 
effect of this operation and partly by their proximity to one 
another, will attain that straight upward tondency of growth 
which must necescarily he regarded as one of the principal 
features of a successfill wattle plantation, because it is only 
from straight trees that the bark can be removed with facility, 
and as a natural consequence the price payable for stripping 
reduced to iis lowest ebb. It may be here noled that the bark 
which produces the grentost percentage of tamie acid is that 
which grows on tho stem of the tree, and therefore the system 
of cultivation should be directed to produce as large a bulk of 
stem as possible, with tho least amount of lateral growth in the 
shape of branches as is consistent with the proper health of the 
trees. This can only be obtained by thick planting in the first 
instance, and early pruning as above indicated in’ the second 

lace. From careful experiments made it has been ascertained 

yond doubt that at least 25 per cent. more of tannic acid can 
be procured from a well-pruned tree than from ono loft to its 
own devices, involving that branchy growth which is one of the 
principal characteristics of the tree. 

In the method of planting indicated above, planting at a 
distance of 4 feet apart has been adyocatod, but I must here 
siate that many authorities, among whom I may mention the 
Conservator of Forests, advocate planting at a distance of 8 feet 
apart in tho first instance, and filling up betwcen these rows 
at the end of the third year. Of course, as wattle cultivation 
is a thing of the future, exporience only can decide on what 
is at present an open question. 

On rocky soil, of course, the same method of cultivation 
cannot be followed that is feasible on that of'a sandy nature, and 
it is necessary to substitute the spade for the plough. This is, 
of course, assuming the soil to be of a bard nature. If, how- 

. ever, the soil is of a loose nature it will be found sufficient to sow 
the seed broadcast after a heavy fall of rain, and the success 
will be all the more assured if a flock of sheep be run over the 
area four or five times. This plan has been successfully carried 
out by the Forest Department in the South-East at Mount 
Burr. The next item of importance is the preparation of seed. 
‘When this is intended to bo covered, either in ploughed ground 
or by the spade, tho plan of scalding the seed has been found to 


WATTLE CULTIVATION AS AN INDUSTRY, 557 


answor the purpose admirably. The simplest way of scaldin 
the seed is to pour almost Tolling water upon it. Tho sea 
Should'then bo'left to soak for nbout forty-eight hours, and 
afterwards sweated in a damp bag until quite soft. For broad- 
cast sowing on the surfien, hawover, thie does not give good 
restilis, becauso the seed being half-germinated a change of the 
weather to dryness is suro to result in. stoppage in gormina- 
tion, and consequently, from want of moisture, causes the young 
shoots to “damp-off,” and the seed decays. In order to obviate 
this, and prepare the seed all ready for germination in such a 
manner that it will be independent of any sort of weather, the 
plan has been adopted of eracking the outer hard covering of 
the seed by the means of slow firing without partial germina- 
tion, so that the seed ean be sown upon the ground, and lie 
there without injury until sufficient rain falls to make it gor 
minate. In this manner the seed can be sown two or three 
months before winter, and thus will be in readiness to benefit 
y the first rains of tho season, and consequently the young 
slants will, bofore the rainy seazon is over, have attained such @ 
Fold upon’ tho ground that their safety ‘is secured during the 
following dry season. An explanation of the system adopted 
will be apropos. A high heap of wood is formed and fired ; 
when this has smouldered down to 2 common expiring condition 
of red coals and ashes, the seed is thrown into the heap, and the 
whole stirred up and allowed to remain until the fire goes out. 
‘Phe embers are then raked in a heap, and the ashes and seed 
bagged together ready for sowing brodeast. ‘There is na dowht 
that this system is only following out what we see in nature, as 
all colonists have no doubt noticed that when branches or débris 
of a wattle-tree havo been burned numerous young trees spring 
up asa matter of course. Following out this system, it is only 
necessary when indigenous wattle plantations are conserved to 
burn up the branches of the trees which have been stripped in 
order to secure a luxuriant young crop, This method has been 
successfully carried out at ‘tke Mount Brown Forest Reserve. 
From recent analyses it appears that although the bark upon 
tho trunk of the tree produces the largest percentage of tannio 
acid, that upon tho branches and twigs, as well as the leaves 
themselves, and to a certain extent the wood of the treo, contain 
a fair percentage of tannin, In some enscs a grenter percent 
age ‘of tannic eid was obtained from the twigs and branches 
than is procurable from the best English oak bark (which, by 
the way, is very difficnlt to strip). ‘This fact opens a question. 
Cannot we utilize the tannic acid which, under the present 
systein, is allowed to go to wasto on the ground? It is well 
Known to all colonists that hitherto strippers of this bark seldom 
‘or never attempt to remove it from the branches, and it has 
Seon calculated that in consequence of this, of every one which 
has boen or is being stripped at least ono-third of its tannic 
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acid has been allowed to go to waste. Looking at this fact then 
and also bearing in mind that however well the trees may be 
cultivated and pruned under the system recommended, thero 
anust always be a considerable quantity of branches and leaves, 
it is thought that when the wattle is cultivated as a commercial 
crop some means should be adopted whereby tho tannic acid in 
this débris could be utilized, and the idea has been broached 
that this might be effected by a boiling-down system.” Huge 
tanks could he constructed, into which every portion of the tree 
could be placed after being chopped up, and the tannic acid 
extracted. ‘he plan seems feasible enough, and if it can be 
Frofitably carried out as suggested, possibly it could he improved 
on so as to place the tree in whole withoni any chopping what- 
ever. Enormous saving from its adoption ‘must necessaril 
ensue ; less cost than stripping, in the first place ; considerable 
economy in carting to market; less bulk for export; no loss 
from pruning. In addition to these advantages the pap would. 
eventually come in either for paper-making or manure. As, 
however, this plan has not yet been adopted, [ cannot submit 
figures in a balance-sheot. “ Before submitting an estimate on 
tho probable results of wattle cultivation as an industry, T would 
like to refer to two pamphlets on the subject already in print. 
One of these is termed “Wattle Bark,” and is substantially 
a report of the Board af Enquiry appointed in Vietoria; the 
other is termed “ Wattle Farming,” and is written by Dr, 
Schomburgk, and published by the Chamber of Manufactures. 
The former is devoted almost entirely to the rise and progress 
of the wattle-bark trade of Victoria, and the evidence of some 
two hundred witnesses who were examined. Into this I will not 
dip, bnt an appendix to the work gives a statemont showing tho 
profit to he derived from the systematic cultivation of wattles 
compiled as a result of the enquiries instituted, which deserves 
attention. Ido not for a moment wish to damp the enthusiasm 
of advocates of wattlo cultivation, but 1 would point out — 

1. That if the production of wattle-hark varies between two 
iven numbers per acre it is sefer in estimating to tke the 
lowest and thus be prepared for casualty, 

2. That although there is every reason to believe that “cule 
tivated” wattles could ho stripped for at least half the amount 
paid for stripping those which have been left to nature, still 
there is reason to doubt whether strippers at the present time 
make really good wages at the work, and the reduction that 
would ensue is, therefore, problematival. 

The Wattle Commission and Dr. Schomburgk show a profit 
of over £2,000 per 100 acres in a run of cight years, and 
arrive at this highly desirable conclusion by estimating a return 
of 1,213 tons of hark from those 100 acres. On the other hand 


ten Tin of beiling dows pieces of d, Gavecku for Hatch 
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tripping is estimated at 15a, per ton as against 30s, now actual 
ly paid in this Colony, while cartago is put down at 10s, per 
ton, which, at the present price of wages, I consider, with all 
due deference, to be at least 30 por cant. helow the probable 
expenditnre. 

‘As solectors in this Colony are permitted to take up 1,000 
acres, I have chosen that area for my calculations, and this, 
according to the Wattle Commission, would yield over 12,000 
tons, whereas I put it down at 5,000 so as to be on the safe side. 


world ; that from the black wattle the second best. 

2. The prico of bark is rising, and good material is so scarce 
that a quantity of inforor bark is wel by European tanners 
ont of sheer necessity. 

3. Land that will grow wattles successfully is not at present 
Tooked ‘upon as worth £4 per acre, the amount set down in the 
following estimate :— 


Estimate of expenditure on a Wattle plantation of 1,000 acres 
valued at £4,000 for siz years. 


lance of ‘provi over and above good commercial retura 
for capital throughout, 4+ ee ee tet 


Total, se wot 


Receipta. 
Bale of 5,000 tons bark, at 85, s+ ss wee 25,000 


It will ‘bo seen thal no credit has beon taken for the gum 
procurablo from the plantation, nor for seed. Again, the price 
FF bark has been set down at £5, whilo it is being sold for 
considerably over £7 at the present time, and in six years’ time 
niust fatch more, ‘There wore sales in London of chopped hark 
nt £17 por ton recently. Some believers in wattle-growing 
advoeate sheop heing ran oyer the plintations after tho rst two 
years, hut there ate two objections to this, viz., if the ground bo 
Thoroughly planted there will be very little grass, and that of an 

4c 
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inferior charactor 5 and secondly, this plan would interfere with 
the natural regeneration, involving re-sowing and consequent 
delay. If the pintation he devoted to wattles, and wattles only, 
a crop may be relied on overy third year after the first six. 
Yet anothor point to be remembered.” ‘Tho galls growing on 
the trees are of considerable value, and could be most profit. 
ably utilized on large plantations. 

fote—The above article has been read by me, and I can 
confidently endorse tho general remarks, while I consider that 
the probable profits shown in the balance-sheet are in no way 
over-ostinated.—J. E, Brown, Conservator of Forests, 


REPORT ON BEES. 
By a Carrracoxa Fonrsrrn." 


TueRE aro six races of bees found in the forests bordering of 
tho river Eadgong. When the time of spring eame and tho 
flowers are abundently open in the trees and plants of various 
Kind of the forests, they are tanght by naturc to make a tem- 
poral havitation or hive for multiplying their races, Among 
thoso six races, threo aro larger in fignra possessed of loug 
sting, six legs, two whiskers, two wings, and of four or five 
trunks in the mouth, and by which they can collect the particles 
from the open flowors. Their races can be easily distinguished 
hy their colours ; some are black, some red, others purple. But 
lower part of the hody of each race scems something yellow- 
ish, The black and purple coloured races are scomed to be 
milder than that of red, whom in these villages designate a 
fiery race, observing their fury to thoso who came to plunder 
thoir stores, 

Being curions to look out the hive, T had, on a day, theaugh 
the melody of wild birds and tho continual singing of wild 
creeping shells, taken a happy tour to the forests, not fur from 
my station, with some prudent villager, whoso end was so a3 
mine, and saw one in the branch of a largo tree, situated on the 
bank’of a small lake hanging like a largo triangnlar figure bond- 
ing its head towards the ground. ‘The bees were crowded over 
tho aurfuce of the hive, and appeared from a distant as thousand 
eyes were open to gaze and ‘watch over the robbers of their 
stores. ‘They wero very hurry on their works—some going 
to and others coming from the lake ; and some went very dis 
tant region. At these signs, my companions showed mo two 
augmented parts of the hive, which they called shoulders ; and 
informed me, that honey was riped there, I inquired thom how 
could they know that?” They answered me—‘ that the labours 
of the bees for collecting flowory particles have been now over ; 


ly to certain enquiries cireulated by Mr, Donglas, author of & 
bees—[ED.] 
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and that for watery and oxcremental are now going on, Becanse 
tho honey is a fluid, made with those three substances (i.e., pare 
ticles of flowers, water, and excrement of men and cattle) by 
the wonderful “ chymical works of nature.” I was surprised at 
this intelligence, thinking thut the thing so belong to the taste 
of human being and of our dieties are originally a part of 30 
abominated a thing as excrement. I thought it possible recol- 
lecting the case of sulphur and quick-silver being cohered make 
up different thing quite different in properties of their origins. 

Having sunk into deep thought, I walked few steps; and 
found in a place two other hives, plundered by wild bears; and 
the poor bees wore ¢ollected in masses in several branches of the 
trees, as they were very sorry for their youngs as for their stores, 

For fear’ to be robbed by an wild bear, I ordered my compax 
nions to eut the shoulders or honey parts from the hive, which 
we have seen before and which was still unspoiled ; and then 
returned to my station. At that very night, my companions 
Drought before me the whole hive, “I inquired them—* why 
they have done 20”? They told me, that they destroyed the 
youngs by cutting their hive and also burned half the bees 
only for revenging them, who annoyed them much by their 
stings, and failed their all exertion to drive them from it, I 
‘was Very sorry, observing uch a ernelty done by cumpuuie 
ons, saying that the bees, being the resident of the forests are 
subjects to our Forest Department ; and that matter will he re~ 
ported to prosceute a criminal suit against them, according to 
the section 425 of the Indian Penal Vode for enquiring the 
soureos of common intrest, ‘They tried to overcome mo by 
their reasons, romonstrating that’ many thousand sources of 
common interest are daily entered in the bellies of Jumias and 
other Mugh people. Why thon I not reported against them ? 
Tanswered them, that I did not find a prove of their doing so. 
Now they were very hurry to satisfy mo by their solicitation 
and promised me that they will neither burn the bees nor cut 
their whole hive any more. 

Then I began to examine the hive ; and was surprised with 
sentiment and regularities which these wonderful insects have 
displayed in it, surpassing all the art of the human artisan. Tt 
has two sides or surfaces ; each consisting of innumerable cells, 
having a bottom, a plat of wax like thin paper which his been 
spread in the middle from up to end as a foundation of its con~ 
struction. Each cells contain six equal sides, made of some 
substance in similar manner, and covered with tho plat of 
which coloured wax, wherein the poor posteritios of the bees 
Lave been laid ; some like eggs, come moving worms, and others 
with all the limbers similar to their ancestors. 

In the figure No. 1, I wish to represent a resemblance of bee- 
hive, thut have seen before when it was hanging on a tree. 

"Pho youngs are living at tho part A, iu the wombs of numer 
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ous cells in aforesaid manner ; tho honey at B in the combs 
covered with waxen plat and sealed thereon as men do on their 
covers ; and the flowery particles at C, in the open cells, which 
aro called “ F661 Sint (ie., nbodes of the flowery atoms) which 
will be shut up afterwards and bo added with B or honey part, 
whon they turned into Auid. 

I have’ gota very curious intelligence from a villager, whose 
business was at loasure to soareh hev-hive, that by sweet scents 
of the honey and flowery particles animate the eggs and nurse 
them, till they aro hy nattire transformed into worms and worms 
into hoes, But I think, the eggs aro endowed with all things 
by which they can themselves be animated; mrsed and fraimed, 
into worms and worms into hes, and then hibing all the organs 
necessary to support their lives, they issue from the cells, and 
begin to drink honey. 

{Ts morwover told, that when the present goneration of 
youngs releasis the calls, the eggs for another will he laid therein 5 
and those will be also succeeded by third generation. At last, 
tho whole hive will be filled with honey. Then having sufficient 
strength by ealing all tho stores, they Ay with their parent, 
Jeaving the vacant hive hanging on the tree. 

The hives which have one shoulder are found generally in 
everywhere 5 but those which have two are very rare, 

Sometimes, it oceurs, that many hives are made in the trees 
nearor to each other, The men, who search honoy, sacrifice a 
cow or a goat under-those trees in name of their Allah, beggin, 
His graco as to enclose tho fury of the insects, They aro called 
Hazari{-Buissit or tho collection of many hives, 

After producing their youngs, the bees do not live in fixed 
ples. ‘hoy go everywhere, they sco their sulisistances, Some= 
time, thoy live in a jilaco for fortnight together, and at all time, 
itaphears aga hive ismade, Some years ago, my wnele once told 
amo, that he saw a very big hive in our village. "As I was avery 
curions boy and fond of stich an enterprise as to break hee-hive 
went with him. When my uncle evaporated a grass candle he~ 
low it, all tho boos hummingly fled away, leaving nothing else in 
tho tree, Then my uncle told me with a joke, “that yon are a 
very unfortunate boy ; and finding you very eager fo lick w 
honoy, the hive is turned into vacuum. From that time I all 
that kind of hive is a “cheating hive” or “resting bees.” 

To ent honey-part from the hives is a work, hy which men take 
voluntarily lives in a point of destruction. Sometimes, they aro 
obliged to ascen upon a very high tree. If the boos be a milder 
race, they fly on; when got a scent of steams, evaporated by cut- 
ters below the hives ; and if a flery race, it is very seldom to 
descond without having some of their stings. Threo years ago 
three villagers of Endghur were killed by the stings of theso 
furious insecis—two falling from tho trees, and other after three 
days of unremitted fever, 
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ich to narrate another three races, which aro com~ 
Att tot Bes « hocanto they havo no stings ; and their size, 
their manners, and their construction of hives are different from 
thoso of bros. One larger race, at spring time, makes a salt 
temperal hive on the hough of a trons the resemblance o 
yi in the figure No, 2. 
' a ene fhe pert. Aare filled with the youngs 5 those at B 
tho honey ; those at C, the flowery particles, according t te A ie 
TL imontioned before in the narration of beos. ah 
Jind of a hive, the honey is found not more than ono seer, when 
that at bees, sometimes it measttred 15 or 20 seers. ; 
‘One day, some boys whispered to my ears, that they’ saw a 


flying hive in the woods; and at that very moment, T went with 
them to look it out. But the naughty boys, neglecting that L 
denied them not to exite their rages, cut. ihe bough on which it 
was built, ond then they all fled away. Having a fatty. consti- 
tution, without sufficient strength to carry it swiftly as the boys, 
I could not fly with them. 

The wicked flies, finding no other at present, and anticipating 
that I was cause and abettor of their harm, fell on me, pulled my 
hairs and skins, and annoyed me so much that at lust, finding no 
other means, I jumped into tho river ; and yet I saw, they were 
humming over ‘my head. Tortinately they had no sting and 
thon I was secnreil. After a few moment, T sav, that said hoys 
were coming with u shoulder or honey part. I called thevi 
and took my just share pinching it before me. It was very 
dense, Init not so white as honey, found in the bee-hives. Its 
color appeared something yellowish. : 

Among two other races, the bigger one constructs a subterae 
neous hive round as tmeven porons ball, divided into several 
corners, where their youngs are living, In the hole, where the 
hive is made, they also make 14 or 15 waxen balls, called F'yaugs, 
jn which their honey iz stored, By pinching those balls, the 
honey is found not more than two seers. They make a convex 
passage plastered with wax, by which thoy eai enter to and re- 
turn from their hive. I have not scen their hive, so I cannot 
describe more than these, 

Another race is very small in their sizes, They make a hive 
(I was told) in aforestid manner ; and only difference is that, it 
is made in tho hole of a tree. In the Fynugs of this race, the 
honey is found not moro thin one seer.” It ik yory dense, but 
not a0 good to taste as that found in the bee-hive. 

The abodes of above two races, who make Fynngs in the holes 
(1 was toll) are not temporal. They live in a place for three or 
four years togethor ; although it appears, they make honey and 
prodivee their youngs at epring tine. 

Now I procoed to answer uninly all the questions, requested 
by Mr. Doglace in the following clauses — 

Jet Answer.—Hrom the forests of Endgong the bonoy is not 


manner 
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collected equally in every years. In some years it is supposed 
nearly 80 mannds, and in other, not more than 10 or 20 maunds. 
‘Twas told that, if tho bees are not injured by Jumias and Mugh 
it may be exported nearly 50 or 60 maunds in a year. It is 
not come ly the way to river, and carried by shoulder to the 
market of Eadgong and sold there, by the villagore of Radghur, 
adgong and Bhomaria Ghonah,’ who, I think, hy this liquid 
may earn 400 or 500 Rupees yearly. A few seers are remain~ 
ing hero for the uso of the inhabitants, and other is exported to 
several villages in this District. 

Rnd Answer—No. 

I called some villagers and requested them whether the bees 
may be collected to put them into tamed state or not. ‘They 
were surprised at this question, and answered me, “ that it is 
quite impossible. Beenuse, the Allah hast givon them a vast 
region of forests to live in, and to rove from flowers to flowers. 
How can they be collected to tame them in a habitation of men? 
Tromonstrated at this question, stating that the olephant is a 
beast with habit of living almost in a wild state. How he is 
brought from the forests and obeys the orders of human being ? 
At this question they were quite unanswered. But I think, 
it is not an easiest thing, by enclosing their roving character, 
to practise thom to obey our commands, Because, they are 


is to obey us, then, they will surely die ; or will 
he ont of defainging themselves their lives. If there is a man 
to plant a vast grove, where the flowers are open twelve months 
together, then he, spreading an iron net over it, may put some 
hundred of bees into confinement. But I cannot assure, at this 
circumstance, whether the hives they make or not ; and if make 
and produce thoir youngs they will be maintained sufficiently 
or not without enlargement of the grove, 

3rd Ansier—If it bo possible to tame bees, then, I think, by 
former threo races, which I have described in my ahove narra- 
tions, the nen must earn snure honey than that of other thcee 
races, 

By my above narration, I hope, Mr. Doglaco will be pleased 
to compare the bees, found in our country with those in Europo 
or in the frigid zone. T can not compare them, because I am 
quite unknown of the races, found in those cold countries. 
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THE ASIATIC ELEPHANT IN FREEDOM AND 
CAPTIVITY, 


(Continued from page 539). 


Tuts quotation from Sir Hmerson Tennent shows the similarity 
of opinion between the natives of Ceylon and of India. But the 
belief of a universal sepulchro is untenable on many grounds, 
It may be believed that, in annually capturing large numbers of 
elephants, the hunters of the Dacca establishment: penetrate the 
most retired parts of the jungles of Assam, Chittagong, and 
elsewhere ; but though many men have grown grey in the sor- 
vice, I have not mot one who has seen a dead olephant’s romains, 
exoept at a time when an epidemic disease decimated the herds 
in Chittagong. Jungle fires seldom penotrate the largo forests ; 
thus their bones cannot be burned. Monsoon rains do not des 
troy them for some years, as is proved hy the bones of elephants 
that have been shot, and which may be seen many years later. 
It may be thonght that aged, weak elephants are sometimes 
unable to extricate themselves from morasses or the soft beds of 
rivers whero they go to take their last drink, and that their 
remains are swallowed up therein. This possibly may occur 
cceasionally, but thero are many clephant jangles where no 
quicksands or bogs exist. In Mysore, for instance, a province 
where wild elephants abound, and which I know intimately, the 
jungle streams are small, and their beds are uniformly rocky. 
if elephants died in these, their bodies would be floated down 
through inhabited country where they could not eseape observa- 
tion, But this has never, to my knowledge, occurred. It is 
probable that the longevity of elephants may account to a great 
extent for their remains raroly being seon, Tf elephants live for 
200 years, the annual deaths from natural causes would only 
amount to 5 per 1,000, ‘Chis figure would, no doubt, be excoed~ 
ed in reality, as elephants are liable to he killed by each other, 
and to die by various accidents. Though the number that annu- 
ally die is thus, probubly, much Jess than might be supposed, 
the mystery of what becomes of their remains is still entirely 
unexplained. 

Herds of elephants usually consist of from 30 to 50 individuals, 
bat much larger numbers, even upwards of 100, aro by no 
means uncommon. A herd is always led by a female, never by 
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amale. In localities where fodder is soarco, a large herd usually 
divides into parties of from 10 to 20, These remain at some 
little distance from each other, but all take part in any common 
movement, such as a march into another tract of forest. These 
separate parties aro funily groups, consisting of old elephants 
with theie children and. grand-childven, Tt tims happens that, 
thoagh the gregarious instincts of elephants prompt them to 
form largo gatherings, if circumstancos necessitate it, a herd 
broaks up under several leaders, Cases frequently oceur when 
they are being hunted ; each party will then take measures for 
its individnal safety. It cannot ‘be said that a large herd has 
any supreme leader, Tuskers never interest themselves in the 
movement of their herds; they wander much alone, either to 
visit cultivation where the femalos, encumbered with young 
‘ones, hesitate to follow, or from a love of solitude. Single ele- 
phants found wandering in the forests ace usually young males, 
animals debarred from much intimate association with the herds, 
by stronger rivals; but thoy usually Keep within a fer miles of 
their companions, These wandering tuskers are only biding their 
time until they are able to meet all comers in a herd. Tho 
necessity for the fomales regulating the movements of a hord is 
evident, as they must accomodate the length and time of their 
marches, and the localities in which they rest and feed at differ- 
ent hours, to the requirements of their young ones. 

Blephent calves usually stand exactly 36 inches at the shoulder, 
whon horn, and weigh about 200 Ths. They live entirely upon 
milk for five or six months, when they begin to eat tender grass. 
Their chief anpport, however, is still milk for somo months, 1 
have known threo cases of elephants having two calves at a birth. 
It cannot be said that tho fomalo elephant evinces any spocial 
attachmont to her offspring, whilst the belief that all the females 
of a herd show affection for each other’s calves is certainly 
erroneous ; were such the ease, it would prechido tho belief in 
any marked love for her own young, During the catching of 
elephants many cases oeour in ‘which young ones, after losing 
their mothers by death or separation, are refused ‘assistance by 
the other females, and are bufteted ahout as onteasts. When a 
calf is born, the mother and tho herd usually remain in that 

lace for two days. The calf is then capablo of marching. 

Hven at this tender age, calves are no encumbrances to the herd’s 

movement ; the youngest climb hills, and cross rivers, assisted 
hy their dams. Ta swimming, very young calves are supported 
by thele mother’s trunks, and are held in front of them. When 
they are a few months old, they scramble on to their mother’s 
shoulders, and hold on with their forelegs, or they swim alone, 
Though a few calves are horn at other scasons, the largest num- 
ber make their appearance in September, October, and No- 
vember, 

‘The elephant is full grown, but is not fully mature, at about 
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25 years of age. At this period it may be compared to a human. 
boing of 18, and it does not attain its full strength and vigour 
before 89 yours, | Female elephants give birth to thelr frat eal 
at from 13 to 16 years of age, when they aro still palpably 
immatnre themselves, Only the male Indian elephant has tusks 5 
the fomale is provided with short tushes, or downward prongs 
inthe upper jaw ; they aro eeldom more thin 4 imehes intengt 
On the continent of India, makinas, or malo elephants without 
tnsks, are decidedly rare, ‘Tho absence of tusks appears to be a 
merely accidental circumstance. But in Ceylon, male clophants 
with fusks are atill more uncommon. Sir Samuel Baker says 
that not more than one in 800 is provided with thom. Teis 
Aificlt to imagine what can cause the vital diffrence of tuske 
and no tusks between the clephants of the continent and of 
Coylon, as they are of the same species, and the climate and 
their food may be said to bo identical. Elephants occasional 
ose ono, sometimes both tusks, in accidents in tho jungle, an 
some have ouly one tusk from birth, ‘The Iattor are. known as 
gandshas, and aro revorenced by Hindus if tho tusk retained bo 
tho right hand ono, lephanta never shed their tneks.  Jerdon 
and others, following Mr. Corse, are undoubtedly ia error in 
taying this occurs hetween the fret and second years of the 
ung clephant’s oxistonco, or at any other timo. he skulls of 
Fetal elephants exhibit milk tnsks, but these never make their a] 
pearance ; thoy aro absorbed, and the tusk that ents the gum is the 
permanent one. Nor are tusks lost by accident ever renewed. 

The records of many hundreds of elephants, captured by the 
Dacea establishment, show tliat there are about 43 nuale elephants 
to 100 females; ant! ous makina, oF tuskless male, in every 10 
males, 

Elephants aro exceedingly inoffensive and retiring in their 
habits, In their wild stato thoy aro very timid, and withdraw 
at onco from the intrusion of man, ‘They usually drink after 
sunrise and before sunset, They prefer thé water of the small 
iributary stronms to that of the larger rivers of the jungles they 
aro inhabiting ; for what reason 1 have never beon abo to he. 
certain. Elephants seldom batho after the sun is down, exoopt 
in very warm woather. They swim remarkably well, as 8 
proved by the fact that large numbers are annually sent across 
the tideway of the combined Ganges and Bralimapitra, hetwoen 
Dacea and Barrackpore, and they are sometimes six consecn- 
tive hours without touching bottom, I have seen an elephant, 
awim a river 300 yards wide with his hind logs tied together. 
Elephants aro somotimes drowned, apparently by being atiacked 
with cramp or by a fit. 

Tho only pace of tho elephant is the walk, capalle of being 
increased to a fast shuflle of about fifteon miles an hour, for a 
very short distance. ‘The elephant can neither trot, eanter, or 
gallop, nor can it make the smallest spring either in vertical 
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height or in horizontal distance. A trench 8 feot wide and 8 
feet deep is quite impassable to an clephant. 

Tt has been satisfactorily settled that there is no such creature 
asa really white elephant, the so-called albinoes of the Kings 
of Burmah and Siam being merely elephants of a somewhat 
Girly cream colour, and in some cases even elephants with only 
‘an unusual amount of the flesh-coloured blotchings on the face, 
ears, and neck, common in some degree to all olephants. I neod 
not advert here to Mr. Barnum’s so-called white clephant further 
than to say that ho is the commonest of common elephants, to 
be seen every day in India, and does not possess a single pecu- 
liarity of any desoription to justify the statemonts regarding his 
colour and special character, which preceded and even followed 
his arrival in England. 

Twill now pass to the modes of capturing and training tho 
elephant. Elephants aro not bred in captivity in India, as by 
the timo the young ones would he of a useful age, 15 years, they 
would have cost moro than would suffice to capture a number of 
mature wild ones. Elephants are, however, bred extensively in 
‘a semi-wild state in Burmah and in Siam, where fodder is very 

Jentiful. With the exception of such elephants as come from 
armah, ulmost every elephant scen in {ndia has been wild at 
‘one time. 

The following are the methods of taking wild elephants. For 
single elephants, pitfalls ; ramming down and noosing from 
trained olephants’ backs; or tying the animal’s legs together 
under cover of trained females, usually called decoys. When a 
whole herd is the object of pursuit, a salt-lick, or sometimes a 
pool in the jungles, is surromndel by’a stockade, Men aro con- 
Etantly on tho watch, and tho gato is closed when a herd has 
entered. But the most certain plan is that followed by Govern- 
ment, namely, the surrounding a herd, wherever found in the 
forest, by a large circle of men, and the building a stockade, 
jnto which it is driven. This method will he described further 
on, With regard to the other plans mentioned, the pit-fall is 
an old native method, and is now prohibited in British territory 
fon account of its cruelty. {t may be imagined that an immense 
majority of the elephants that fell into pits from 15 to 18 feet 
decp sustained permanent injury, if they were not killed out- 
right, as often happened. ‘The native hunters seldom took the 
trouble 4o put boughs into the pits to break the force of an 
elopluul’s fall, If'an elophant was seen to be injured, it was left 
to dio as it fell, I have Known four elephants to fall into the 
same pit together, one only of which wae got out alive. 

‘The pits were arranged with great ingenuity by the hunters. 
Sometimes an uncovered one would be loft in'view, in avoiding 
which an elephant fell into a covered one alongside, Or soveral 
were dug in close proximity, m which others might be taken 
-when fleeing in terror upon the fall of one of their number. 
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Through the carelessness of the hunters, who only visited the 
pits occasionally, olephants were frequently starved to death be- 
fore they were discovered. 

The plan of enclosing elephants in salt-licks, or places to 
which elephants, in common with all wild elephants, resort at 
certain seasons to eat tha earth imprognated with soda,” used 
formerly to be much in vogue in Assam. It also led to much 
cruelty. Natives could seldom procure a sufficient number of 
tame élephants to deal with a largo herd, should one be enclosed ; 
and in former days, scores of elephants died in enclosures from 
want of food, during the delay that occurred in sending for tame 
elephants. Several of these salt-licks are perfect Golgothas to 
this day, Such reckless waste of elephant lif lias now, however, 
been put a stop to, 

Running elephants down, and noosing them from the backs of 
tame elephants is vory rough and dangerous, but highly excit- 
ing, sport. It is far from an economical method of taking them, 
as the wear and tear of the tame elephants is very great. It 
is conducted as follows :—Three or four fast tame clophants are 
equipped with a rope each, at one end of which there is a noose, 
the other being secured round their bodies. On some, the noose 
is on the noar side, on others, the off. Each elephant has three 
riders—the mahout on its neck to guide it ; the nooser, kneelin, 
on a small pad on its back, holding the noose in his hands and 
a spare man sented behind, whose duty it is to hammer i une 
mercifully with a spiked mallet. This urges an elephant to a 
much greater pace than any use of tho driver's goad, though 
that inducement is by no means omitted, 

Thus equipped, tho elephants approach a herd of wild ones. 
Sometimes a musket is fired to terrify them, and the chase com- 
monces through or over everything, the men saving themselves 
from being awept off as best’ they can. Where tha ground is 
favourable, the tame elephants endeavour to range up on oppo- 
site sidos of a flocing wild ono, of moderate size and strength, 
when tho nooses are cast, and generally encircle its neck. If 
this is effected, the tame elephants are checked; but the choking 
of the wild one or fatal accidents to the tame ones or their riders 
hy being pulled over, or dragged into, ravines, or by being 
attacked by other elephants, are not unusual accompaniments 
to this rough work. 

Hand-noosing is practised only in Ceylon, where soveral han= 
tors on foot manage, with wonderful skill and activity, to noose 
the hind legs of an elephant when running away, and to secure 
tho trailing ends of the ropes to trees as it passes. 

‘The largest male elephants cannot be captured by the ahove 
plans ; and from their habit of frequently absenting themselves 
from their companions, they aro seldom caught with the hord by 
the stockade or kheddah plan, They are the most valuable 


* Or potash ?—[ED.] 
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beasts, and are easily caught in the following manner, or some 
modification of it. Tour or five steady females, ridden by their 
mahouts, who partly conceal themselves with a dark-coloured 
blanket us they lie on their elephants’ necks, are taken to the 
junglo whero the solitary malo is known to be, and aro there 
allowed io graze like wild ones, and gradually to approach the 
mala, if he does not take the initiative, Some wild mules make 
‘off ut once, probably scenting the riders, but many abandon 
thomselves without reserve to the society of the females. These 
keep in constant attendance on the malo, sometimes for two 
days and nights, When the male seems inclined to sloop sound— 
ly, usually soon after sunriso, the females stand close around 
him, and a couple of mahouts on foot tie his hind legs together, 
and’ bind him to a tree if one be near ; or they withdraw the 
tame elephants, and after the male has tired himself out, by 
dragging his legs after him in his flight, he is fastened to some 
tree as he passes it. Ina day or two cables are got round his 
neck, and ho is marched off. 

T may here say that the torm decoy, often used in reference 
to elephants engaged in the capiure of others, is entizely mis- 
Teading, as they use no arts to divert tho wild one’s attention, 
has heen constantly asserted, but act entirely at the command of 
their riders. The statement that one elephant will assist in 
binding another, except in as far as it will hand up the end of a 
rope, of pull one when ordered to do so, is entirely incorrect. 

‘The Government kheddah plan is the most certain and econo- 
mical method of taking wild elephants. As many as 118 have 
Jean sccured in one drive by this means. A Government hunt. 
ing party consists of 370 men trained to the work. ‘hey aro 
generally from Chittagong, the natives of that district being 
warivallod in the craft, “There is a large surplus labouring 
population in Chittagong, and there is no difficulty in raisin; 
one or two kheddah parties during December, January, an 
February, when there are no agricultural operations on. hand. 
Tho mon receive two-and-a-half months’ pay at Rs. 7 (or about 
45s.) per mensem, and they also havo free rations, 

‘X kheddah party of 370'men having been cnllected, it marches 
to tho hunting grounds, sometimes 200 miles distant, where a 
base camp is realy, ‘and where the establishment of tame cle 
phants, generally from 100 to 150, has beon collected, together 
with the stores, tools, and ropes required for the operations. 
Muskets and rations having been delivered to the mon, and 
religious ceremonies for success having been performed, the hun 
ters enter the jungle. Tho trackers of the party have probabl 
already marked down a herd, wherenpon the Munters approne 
fo within a mile, and then divide under two experienced leaders, 
one-half filing off to the right, and the other to the left, their 
object being to enclose the herd in a large circle by meeting 


beyond it. A man is left at every 80 yards or s0 along the 
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ines, according to the nature of the ground. Tho skill with 
which this movement is effected is very remarkable, as the 
ground is usually quite unknown to the hunters, and tho diffi- 
culty of crossing streams and hills, of forcing their way through 
densa jungle where ne. path exisis, and of goining the polat 
they are making for without a compass, is considerable. 

6 circle, when completed, is often five or six miles in cir 
eumferonce. ” A largo one, with mon posted fifty yards apart or 
s0, is more officient in keeping in a herd than a smaller one with 
men much closer. Unless plonty of room be allowed to the 
elephants, they are liable to break through the cordon of guards ; 
but it is a maxim in clophant catching that, the circle. having 
ones been formed, a herd ean only escape through accident ot 
great carelessness. It usually takes threo or four hours to sur- 
round elephants. In a couplo of hours tho hunters run up a 
thin fonco of eplit bamboos round the enclosure, and clear a 
Bath for commaniation briween each othors posts, Their obit 

inty then is to seo that the elephants do not break out of tho 
circle, ‘The animals scldom givo trouble during the day ; at 
Bight largo fos aro kopt up, and shonts and shots are used. to 
drive them back should they approach, The bamboo fencing 
serves to show tho chicf hunters, who patrol the circle at intere 
vals, whero ihe elephants have broken out should they escape, s0 
that the particular men who aro to blame can be detected.» This 
invostment of tho elephants may have to bo maintained for a 
week, sometimes for # month, if the elephants cumot be secured 
in tho first attempts. 


(To be continued). 


Antiseptic Treatment or Trmper.—This is a subject of pers 
hapa greater intorest ta those connected with mining than with 
any other industry. ‘The paper of Mr. 8, B. Boulton, read he- 
fore tho Institute of Civil Engineers (the President, Str. J. W. 
Bazalgette, C.B., in the chair) will be generally acceptable, 
The author commenced by referring to a papor by his late part~ 
ner, M. H, P. Burt, Asoo. Inst, C.IE., on the subject of Timber 
Preserving, which had been read at the Institution in 1853. 
Since that dato the use of antiseptics for the treatmont of timber 
had grently increased. The process called ereosoting, or the 
employmont of the heavy oils of cont tar, had almost. entirely 
displaced the other methods, whilst the manufactures connect 
with the residnal products of gas-making, from one of which 
residuals the creosote oils wore derived, had experienced an en- 
ormous development. ‘The author's connection, during 34 years, 
with this group of industries, enabled him to offer the results of 
gome personal experience and research, which ho presented, to- 
gother with those arrived at by other investigators. : 

An historical description of tho antiseptic treatment of timber 
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was preceded hy a fow notes on the methods pursued by the an« 
cients for the preservation of wood and other perishable materi- 
als. The ancients were well acquainted with the manufacture 
and use of many kinds of oils, tars, and bitamens, and frequent! 

used them for tho preparation of ‘wood, with respect. to ‘which 
some notable instances were cited, Tho moihods employed by 
the Egyptians in embalming their dend were dwolt upon at somo 
length, and the author endeavonred to elucidate some diserep- 
ancies in the descriptions of those processes, as recorded by 
Herodotus and Diodorus Sieulus. The researches of Pottigrew 
were alluded to, particularly his interesting experiment pon 
the heart of a mummy, which, alter 3000 years’ preservation, 
began immediately to putrify, when the antiseptic substances wero 
removed by maceration. ‘This appeared to prove that no chemical 
transformation had taken places but that the long immunity from 
decay had heen tho result of the abiding presence of theantiseptic. 

The growth of theories upon the causes of putrefuction was 
traced down to the commencement of the present century, re- 
ference being made to the “ Phlogiston,” and other exploded 
theories ; also to the opinions of Macbride, Sir John Pringle, 
Sir Humphrey Davy, ‘Thomas Wade, and others, and to thet 
suggestions upon timber preserving. Tho progress of timber 
preserving during tho railway ora, and particukurly hetween the 
years 1838 and 1853, was deseribed with especial reference 
to the competition between the four most successful of the pro- 
cesses. These four consisted in the employment of corrosiy 
sublimate, sulphate of copper, chloride of zine, and heavy oil 
of coal tar, whieh had heen patented in England respectively 

Mr, J, H, Kyan, Mr. J. J. Lloyd Margary, Sir William 
jurnett, and Mr. Joln Bethell. 

Tho distinction was painted out between the real creosote, a 
product derived from the distillation of wood, but which had 
never been employed for injecting timber, and the so-called 
creosote which had heen so stccessfully used for that purpose, 
the Intter boing a heavy oil produced from distillation of gas-tar. 
The theory that certain antisepties proserved timber by coagulate 
ing the albumen, and by forming insoluble combinations with 
the woody fibre, had been advanced on behalf of all the four 
processes alluded to, But in spite of some acknowledgod 
suecess, the Kyanizing, Margaryzing, and Burnettizing systems 
were not found to be so durable in their effects ns creosoting. 
Indeed the salts of metals were gradually washed out of timber 
exposed to the action of water. On the other hand the success 
of the ereosoting process became completely established. 

Tn order to show the process of manufacture of the ereosota 
oils, a short description was given of the ordinary methods of 
tar distilling, Coal tar, a black visedus substance, was a resi 
dual product of gas’ making. It was split up by a preliminary 
process of distillition into three groups of substanées—namely :— 

4p 


Bat NOTHS, QUERINS AND EXTRACTS, 


1°. Oils lighter than water, containing the naphthas, ben 
zoles, toluols, and other holies, from some of which 
the aniline dyes were mannfacturad, This series of 
oils had never been used for timber-preserving, 

2°, Oils heavier than water : the dead oils or crensate oils of 

the timbor-yards, These oils contained a great variet: 
of different hodies, the proporties of some of whic 
woro described, including carholic acid, cresylic acid, 
napthalene, anthracene, crysene, pyrene, quinolene, 
leucoline, acridine, cryptilinie, &. 

3°. Pitch, the residium of the distillation. 

The creosote oils varied in their characteristics in different 
districts, according to the nature of the coal used in the gas- 
works, and to the varying temperatures at which the coal was 
carbonised. he type of creosote called “ London oil,” made 
from the tars derived from the coal of the Newcastle district, 
was contrasted with the so-called “ country oil,” typical of the 
product from the tar of the Midland and other coals, The for- 
mer contained less of the carbolic and cresylic acids than the 
latter, hnt more of the semisolid substance, which solidified 
within the pores of the timber, and more of the antiseptics 
which did not volatise except at exceedingly clevated tempera- 
tures. Tho history of the controversy as to the respective 
merits of the two types of creosote oils was fully gone into, 
The carbolic and oresylio acids had been recognised ‘as potent 
autiseptios ; thoir presence appeared to arrest the action of all 
destructive germs, and the lighter and thinner country oils, 
which contained a comparatively large percentage of these tar- 
acids had, therefore, been preferred hy many. The opinion of 
De. Lethoby to that effect was recorded. On the other hand, 
were cited the opinions and practice of the introducers of ereoe 
soting, and of the earlier operators in that process, who used in 
preferonco the heavier type of creosote ; and the early sticeesa 
of that creosote, both in England and in tropical countries, ap- 
peared lo confirm their judgment. A number of experiments 
wore then alluded to, stretching over long series of years, and 
conducted hy investigators in this and in other countries for the 
purpose of ascertaining which of the component portions of the 
creosote were the most durable and efficient agents in preserving 
timber, Tho results of these experiments appeared to show that 
it was not to the tar acids, but to the heavier and least volati 
portions of tho creosote, and to those belies which solidified 
within the pores of the timber, that the most durable results 
shonld be attributed. ‘This apparent anomaly was explained by 
reference to numerous eminent authorities upon carbolic acid, 
who, whilst extolling its action asa most useful and powerful 
antiseptic for sanitary and surgical purposes, were in. general 
agreement as to its possessing the following characteristics :— 
That it was exceedingly volatile at ordinary temperatures, that it 
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was rondily soluble in water, and its combinations with the 
other bodies, including albumen, were not stable, It would 
readily evaporate from timber exposed to the heat of the aun, 
especially in warm climates, and it would be washed out of tim= 
ber in contact with water, The author's personal experience 
and experiments fully bore out the conelusion, that the use of 
the heavier and less volatile portions of tho creosote oils should 
be encouraged, and that from them the most durable results 
might be expected. Moreover, it was pointed out that recent in- 
vestigators have discovered in these heavier oils bodies which, if 
perhaps less potent, were more durable in their antiseptic effects 
than carbolic acid. By judicious selection and admixture both 
London and country oils can be asefully employed. Shale ail 
and bone oil, however, and other oils lighter ‘Than water, should 
be excluded. 

The modern-gorm theory was discussed in its relation to 
timber-preserving, and was believed by the author to be a more 
practical explanation of the action of antisepties wpon wood than 
the older theories, as to the coagulation of albumen, and the 
formation of inzoluble compounds. With respect to all bodies 
which have bean extensively used for timber-preserving, their 
durable results appeared to be in an inverse ratio tu their volati« 
lity in the atmosphere and their solubility in water, The gorm= 
theory constituted a severe but salutary test in choosing antixep- 
tics for the treatment of wood. In’ the author’s opinion the 
substances preferred should be not only germicides but germ- 
exclulers ; those being the best which were least soluble in water, 
Jenst, volatile in air, and most capable of becoming solid within 
the pores of the timber, 

A description followed of the various kinds of apparatus which 
liu been in use during the present century for injecting timber 
with antiseptic liquids. The paper concluded’ with some re- 
anarks upon the auhject of the hygrometric condition of timber 
at the time of injection, failures having repeatedly arisen owing 
to the timber being too wet at the time of creosoting. The au- 
thor dwelt upon the importance of this subject, describing also 
his experience with various methods of getting rid of superfluous 
moisture artificially, and of a process which he had recently in- 
augnrated, by which thia result canld he obtained in the ereosot- 
ing cylinder itself without injury to the timber. 

‘he paper was illustrated by diagrams showing the most im- 
portant products derived from coal, and the apparatus for coal- 
Jar distillation and timbercpreserving + slao, y tables, giving 
the properties of coal-tar products and other substances, of tim 
ber-preserving specifications, and of more than 100 references 
to various authorities upon ‘the topics alluded to in the paper. 
—The Mining Journal. 
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Rarrs ox Tm Ttnmve.—The tedious, expensive, and eumhrons 
method of bringing timber down the Rhine in times gone by is 
thus described :—The oxtreme breadth allowed for a Rhine 
timber raft in former days was 90 feet, and the grentest length 
1,000 foet, or just 333 y Rafts of this size required a crew 
of between 400 and 500 men to steer and manage them, among 
tho constant dangers and currents of the wide and winding 
Ihine, whose breast of waters broadly swells, says the poot 3 
that is to say, whose depth and currents seareo ever allow, the 
water to get smooth, That. swirl it along in violent eddies, in 
which it seems to plait itself like the wealihy hair of the deop- 
blue-eyed peasant girls with whom the imagination of the 
saine poet peopled its hanks. ‘The chief causes of the tumult 
ous flow of tho Rhino stream are, of course, its swiftnoss and i 
mighty mass of water ; but others are the extraordinary varia- 
tions of its fall and of the breadth and depth of its bed. The 
depth varies from 9 to 76 feet Letween Mainz and Bonn, 
reaching its greatest at the sharp turn round the 433 foot high 
Lurlei cliff. “Between Bonn and Cologno, again, the soundings 
range from 10 to 30 feet, and thence to Diissehlorf they change 
from 12 to 66 fect, 

The palmy days of tho Rhine timber indust 


re past. In tho 


first place, tho supply of wood is not what it was ; and then vast 
quantitios of it which were formerly Hoated down the river at 


ono season of the year are now dixporsed in all directions daily 
Be 


hy the railwa ides, the enormous modern development of 
foreign trade and shipping brings better ad cheaper timber from 
far distances. Thus, althongh one of the chief occupations of 
Dordrecht—the terminus time out of mini of the rat voyages— 
still consists in timber, we imtst go back into the past to deseribe 
the monstrous constructions which were put together opposite 
the little raft-liuilding village of Namely, lelow Andernach, 
There were even to be found eclectic Rhinc-tramps who took 
pleasure-trips on these rafts a hundred years ago. We may 
Took upon un cxenrsion Ina canal Lont as tho very fattest forch 
of outing ; but beneath this lowest deep there was a deeper 
still—the Rhine-raft of timber logs. 

The moderate sized floats of timber, some of which may still 
be soon in the Inte suinmer coming down the Neckar in charge 
of one or two men, were all steered from Mannheim and Mainz 
down to Namedy, and_when sufficient timber was collected a 
great raft was made. Its construction began by the making of 
smaller rafts, which wore—but perhaps we had better make use 
of the historical prosent and say are—afterwarda joined together. 
The foundation consists partly of pine trees over 70 feet long, and 
partly of oak, These trees are bound together ond to end until 
the desired length is obtained. Across those more pine trees are 
next laid, and secured with immense iron spikes. Another 
longitudinal row follows, and again a cross row, and so on until 
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a considerable thickness is obtained ; for a complete raft when 
fully laden draws from 6 to 7 feet. Then camo the building of the 
houses or shanties to serve as stores for provisions during the 
drifting sluggish voyage of 290 miles, and as cabins for the 
master, crew, and servants ; and, last of all, the seats for tho 
rowers were placed. The bow of tho big raft is formed of several 
small rafts about 8 fect wide, consisting of a single row of timber, 
each maintained at some distance from the main raft by one 
great trunk of oak, so as to give greater flexibility, Athwart 
the other parts which form the main structure, and under water, 
run the pine beams and heavy cordage which Lind the whole 
togethor. There were no fower than twelve sorts and sizes of 
ropes and cordage used, nearly all af which had Dntch names, 
The storage space required for provisions may he judged from 
the average consumption on a voyage from Namedy to Dordrecht, 
which was 20 tons of bread, 8 or { tons of ment, salt and fresh, 
the same weight of cheese, 1,500 pounds of butter, 500 to 600 
tons of beer, and 7 or 8 faders of wine, equal to’ about 2,500 
gallons ; hesides a vast bulk of dry vegetables. Tn the kitehon, 
whose chimney was a hole in the Yoof, eight cooks relieved each 
other night and day, and constant fires—tho wood for which had 
Slop to be cartiod--wore kept up undar several liege. copper 
oilers. ‘The beer and wine ensks necessitated coopers and 
cellarmen; and tho stable held half a dozen fat oxen, under the 
charge of two butchers. The lodgings or cabins of the master, 
mates, and stewards had separate bunks for each man, large 
tables, chests, and cupboards, and were otherwise furnished like 
tho houses of comfortable peasants. 

Two days before the “sailing” of the raft on Holzflosse, the 
toll-furmers of the electors came on board from Andernach, 
Lentesdorf, Linz, and Bonn ; measured the depth, ongth, and 
ireadth ; and, generally after « long and angry contest with the 
master, wore paid their tolls (Flisszélle), which were for the 
most part quite arbitrary. ‘The farmers were then entertained 
at a stapendous dimer, mainly consisting of greut joints of meat 
and vegetables, with unlimited Rhine and Moselle wines and 
even burgundy and champagne ; and tho scone, asa matter of 
conse, wound up like  plsture of “Datel Boory drinking.” 
Noxt day the population of the raft had final orders to hold them- 
solves in readiness for embarkation ; and the butehors, bakers, 
and cooks set to work with a will. When time was up and all 
the erew were at their posts, the mate mado the tour of the whole 
raft, minutely inspecting both ship and crew. ‘The wages to 
Dordrecht were fixed at 5} écus, or about, 30s, of onr present 
money, exclusive of food. — In case of accident or delay the mien 
had to work three days for nothing ; but after that interval had 
twelve krentzers daily, or about an English shilling of to-day. 
‘The inspection over, the head cook gave the signal for dinner by 
hoisting a lurge basket on the end of a long pole, when there a 
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rose a genoral ory of “Usberall!” (all hands on deck) ; and 
the raft’s company grouped themselves into messes of seven, each 
of which sent a deputy to the kitchen for his wooden bowl of 
pea-soup with bread and cheese. Another journey brought the 
meat and salt ; and a third the beer in the same bowls, first well 
washed in the Rhine. ‘fhe anchors were then all weighed ; and 
the pilot, shaking hands with the master, climbed his * bridge” 
to take command, Removing his hat, he ealled out“ Pray all ;” 
and the crowds, ashore and afloat, uncovered too and joined in 
provers fora safo voyage. The pilot’s next ory was, “ Let go all |” 

The men in the bows got out theic long sweeps, and began to 

ull like bargees, and the immense structure was free, Bohind 
followed numbers of boats ; fifteen or sixteen of the largest, 
Jaden with the heaviest. af the anchors and ropes, had a crew 
of seven; others carried rigging and stores of less weight ; 
and the smallost were fishing hoats, with a crew of three, which 
were for going ashore, While the heavy anchors wero thus 
carried in attendant boats, others for immediate uso in emer- 
goncies found their places’on tho raft or craft itself; and in 
all there were some five-score of them, the least of which was 
about 2 ewt. 

The rafts all touched below Cologne at Mulheim, whera a day 
was passed, und at Zous, which then belonged tu he chapter of 
Cologne, the tolls claimed by that body were paid. At Diissel- 
dorf the German pilot gave over charge toa Dutehman. Eacl 
of those pilots got 500 florins, or about £45, which would now 
be worth double that sum, and cach had a pilot's mate, who was 
paid about the same wages. At Diisscldorf too the rafts were 
again measured, and another toll was taken. While thence to 

ordrecht, the journey’s end, there were no fewer than thirteen 
other tolls paid to the chartered robbers of the Ithine. At Dord- 
reght the raft was “ paid off,” and the labour of breaking up 
‘bogan and continued for many days. 

ho value of one of theso ‘gigantic rafts a century ago was 
about 850,000 florins, or £63,000 of our money, andall its wood 
sav raroly sold off in less than two years. Most of it passed 
through the innumerable wind saw-mills that stifl surround the 
town before they found their way into commerce as planks. In 
modem times the raftsmen have all migrated to Coblenz, Wal- 
Jershoim, and Nenendorf, where the rafts, which do not carry a. 
third of their old crews, are now put fogether. A raft pro- 
prietor, even of tho present day, is said ‘to require a capital 
equivalent to £45,000, one-third of which should be in atanding 
timber, one-third in floating logs, and the remainder in cash for 
current charges. 

‘This kind of camping out, with a floating village of refuge, 
and every landscape a dissolving view, to be replaced by another 
in due course, must have had something of romance about it for 
a contemplative mind not concerned with the tolls and the dis= 
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* putes there-anent, which to those interested would be likely to 
tuille the kindliest temper. 

The Jumberers in all countries are an intelligent race of men, 
who know the value of orderly co-operation or discipline. _Ench 
has hia place assigned him, and they pull well togothor.—Zimber 
Trades Journal, 


Laorune at Tae Forestry Exnimitiow.—Major Bailey, R.E., 
Superintendent of Forest Surveys in India, and Director of 
the Indian Forest School, delivered a lecture in the committeo- 
room at the Forestry Exhibition last night, his subject boing 
“Tndian Forest Surveys.” Dr. Cleghorn oecupied the chair. 
Major Bailey spoke of ihe necessity that existed for establishing 
a special hoard to survey forests, and stated that in India, be- 
tween 1872 and 1883, there had’ been surveyed and mapped out 
a total of 2,835 square miles of forests, ihe cost of surveying 
being from 3d, to 34d, per acre. The maps were required prin- 
cipally to enable schemes of management or workin plans 
to be prepared, these being necessary to regulate the working of 
all forests. There were many difficulties in the way of effecting 
the regeneration of Indian forests, Natural regeneration con- 
sisted in the gradual removal of the crop in such a manner as 
to promote the production of seed. Under favourable condi- 
tions, such as existed in France, that was comparatively easy 3 
but it was not so in India, the work being rendered very diffi- 
cult in consequence of the protracted droughts ; nor could artifi- 
cial regeneration be always successfuly carried out. Another 
great difficulty with which they had to contend was the want of 
markets for tho produce of the Indian forests. Tho prices for 
what were now considered inferior kinds of wood were so small 
that they would not pay the cost of conveying the timber to 
market, and in one district about 60 per cent. of the wood was 
allowed to lie and cumber the ‘ground, preventing the seedlings 
coming up, and increasing the risks from fire, Forest fires ware 
among the greatest enemies of the Indian forester, and to cope 
with them “fire lines,” measuring in some cases 200 foot in 
breadth, were cut through the forest so as to secure the isolation 
of the fames. A good deal of damage was caused to the forests 
jn India hy the grazing of camels, cattle, sheep, and goats, and 
it was found to te very difficult to deal with them. Tho goats 
were the most destructive, and onght, in the lecturer’s opinion, 
to bo excluded from all forests. Major Bailey went on to speak 
of the rentoval of timber by Government agency, or by the sell- 
ing of the standing trees, and panna ont the diffienlties of 
exporting timber from the Himalayan forests. He concluded 
by recommending the preparation of working plans for all Scot 
tish forests. ‘The lecturer was, at the close, awarded a hearty 
vote of thanks.—Scotsmen. 
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Forzsts 1x Ontssa.—The following extract from a resolution of 
the Government of Bengal on the management of tho\Tributary 
States of Orissa, will interest our readers i 


“ With regard to forest conservancy, the Superintendent remarks : 
— The Tributary Mohals aro without donbt among the best timber- 
prodacing trets in India, but unfortunately the Native Chiefs, by 
whom a greater portion of it is owned, have hitherto talcen litte care 
of their forests, ‘They have established no reserves, and the forests 
aro recklessly wasted without any corresponding gain to agriculture 
or to the general wealth or prosperity of the country.’ The advice 
given to tho Chiefs on this subject appears from the frst to have 
‘been totally ignored by them. As the country is opened up, and the 
timber becomes more valuable, the Chiefs will no doubt be induced, 
in view of their own interosts, to preserve the forests. In the mean- 
time, the Superintondent can do no more than impresa on them the 
future advantage thoy will gain by preservation. No officer could be 
spared from tha Foroat Department of this Government, or of tha 
North-Western Provinces, during the past cold season, to examine and 
advise tho formation of reserves in the forests of Dhenlcenal and 
Mohurbhanj, as the late Superintendent had suggested, The Lieu 
tenant-Gorvernor will, however, endenvony to procure the scrvices of 
an officer for the purpose during the ensuing cold season, ‘The 
Khondmal forests wore, it is stated, examined during the year by the 
Conservator and Depaty Conservator, and considered to be valnable, 
No report or recommenilations regarding them have, however, as yet 
been received by thia Government. Tho Superintendent considers that 
it wonld, in a politiesl point of view, be a very dangerous experiment 
to insist'on the formel reservation of these forests, and that whatever 
is done should be done gradually an with the consent of the Khonds 
themselves, As the Saperintendent oxpresses his intention of visit- 
ing this part of the country next cold weather, and taking some 
stops towards an indirect forest conservancy, the Lientenant-Governor 
will await his report before passing further orders on the subject, 
‘The reserved forests in Angul wero brought by a Government notifi- 
cation of the 6th December, under section 19 of the Indian Forest 
Act. Tho reserves notified have not yet been accurately surveyeil, 
but the total area ia reported approximately at 170,880 acres, “Lhe 
roserves in Angul are not at present worked, and aro to be allowed 
rest for 10 or 12 years, Ibis satisfactory to’ note that, as regards 
Angul, the demarcation of boundaries as been practically com- 
pleted.” 


Fonusrs or Cora Naavonu.*—Tho attitude of the local zemindars 
has rendered it impossible to take any action for the preservation 
of private forests under the rales framed by the Commissioner and 
Conservator last year. Tho matter will be again taken up, in the 
camping soason, when the Inspector-General of Foreste will visit 
Chota Nagpora with the Conservator, in order to confer with the 
Commissioner on the spot. It is hoped that Mr. Hewitt’s iniluence 


© Extract from Resolution of Government of Bengal on the administration 
report of the Chota Nagpore Division 1883-84.—[Ep.] 
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will be able to overcome the ignorance and indifference of tho pro- 
prietors, and to persuade them that tho introduction of a aystem of 
conservancy, under the supervision of the Forest Department will 
gecuro to them a permanent income from property which is now being 
rapidly destroyed. ‘The necessity of taking early measures to protect 
the private forests of Chola Nagpore, 18 strongly accentuated by tho 
action already taken for railway construction ia many parts of the 
division, and the importance of the subject is clearly brought ont by 
the following extract from the Commissioner's report — 

“What between jhiim eultivation, the destruction of young trees 
by gonis and cattle, tho enormons consumption and destroction of 
timber in these countries, where every one builds his house of 
young trees, placed close together, fences in his garden with young 
frees, and cuts large numbers ty burn fur manure on his upland cul 
tivation ; tho now settlement of o hilly tract means the denndation 
of the hills in a fow years, and this denudation must largely inerenso 
before very long, when railways will make traffic in timber moro 
profitable than it is at presont. ‘The denmlation of the hills is followed 
by the soil being washed away by rain, and the hills changed from 
valuable forests into bare rack, while the river-beds must be filled up 
by the denuded earth and gravel, and the rainfall decreased by the 
ose of the trees.” 


Dr. Scauici, Inspector-General of Forests, under the Gov- 
ermment of India, goes home in February to organise x forest 
class at Cooper's Hill College. The work will probably keep 
Dr. Schlich in England fora year or two, during which time 
Mr, Ribbentrop, Conservator of Forests ia the Punjel, will 


act for him. 


We rogeet to havo to annoupee the death of Mr. H, TL Yarie, 
who retived from tha Forest Department, on a pension, about 
two years 2g0. 

ME. Yarde was for many years in charge of the Cuddapah 
Foresis, living nt Kodur, whore his work in propagating red 
sandors has proved so valuable. : 


Wa have received a copy of the Souvenir of the Hinburyh 
Forestry Bxhihition, which is extremely well got np, and gives 
qcomplole aceount of tho exhibits : the price, one shilling, is 
very reasonable. 


Woop Pavemrnrs.—There is but one verdict rendered by ex~ 
perience, and that is in favour of the wood pavement, laid down 
Pecording to the improved methods now in uso. Macadam is 
ho longer thought of for strects destined to stand the wear and 
four of heavy travel. Asphulto affords so poor a footing that even 
the horses learn to fear and avoid it + while the stench given 
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out by foul matter which ponetrates and fills its pores is both 
offensive and disease-breeding. Stone pavements are a very 
nightmare to those who have ae forced to endure their cease- 
less racket. Most costly in the first instance, as dangerously 
slippery as asphalto and productive of more sorious results in 
cages of a fall, penetrable by water and filth, an agony to those 
who ride over them, and destructivo alike to inorganic matter 
and to human nerves, they are in most respects the worst invest 
ment thuta city could possibly make. Wood, Inid down accord- 
ing to the mothods here accurately described, is the nearest 
approach to the ideal pavement, and in its fvour tho great 
cities of London and Paris aro discarding all other materials, 
‘Wooden blocks are placed upon a solid foundation of concrete, 
a quantity of bitumen or asphalte is poured inéo the interstices, 
and these are then filled to the surface with cement. ‘The whole 
makes a magnificent roadway, durable, impenetrable by water, 
elastic, non-resonant, as neatly perfect as human ingenuity has 
been able to devise, This is the pavemont which, with all its 
other advantages, is practically indestructible, and which onght 
to be put down in the great cities of the North-west snd the 
world, It is the cheapest in the long run; and, with such a 
system as is deseribed for paying tho cost of Inying and of 
maintenance, it ought not to prove a burdon to any progressive 
community—St. Paul Pioneer Press. 


